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FOREWORD \.2 It not only determines the economy of re 


c\ pairing as compared with recasting, but 


HIS standard was promulgated by the > , : 
«) also influences the choice of method. 
AMERICAN WELDING Society Auto, : ; ; 
The location of a flaw in a casting, the 


motive Welding Committee. It is based 2s 
8 s based. » amounts of machining that have been 
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completed, equipment and skill available 





He should know the welding procedures 
involved. 
His task is to make decisions 


lowing questions: 







on the fol 
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on a survey of cast-iron welding practices \*y 





“Does it need repair?” 











employed throughout the automotive in-, 
dustry 

Effort is made to cover all practices suc-_ 
cessfully employed and to point out where 
possible the obvious advantages and dis- 
advantages of each. It is not intended 
that these recommended practices be used 
is a standard for use in the welding depart- 
ment but rather as a guide to establish- 
ment of such shop standards. 

The recommendations are designed pri- 
marily for the use of those units of industry 
which are engaged in producing or machin- 
ing new automotive gray iron castings. 

Welding such as outlined here is em- 
ployed to varying degrees in different 
plants. In some organizations welding is 
not used to its full advantage, due to 
arbitrary restrictions which may be based 
on part failures as a result of faulty pro- 
cedures. 

It is hoped that publication of the infor- 
mation contained herein will call attention 
to the welding of castings so that those con- 
cerned will recognize the fact that a defi- 
nite amount of welding has its place in the 
economy of automotive fabrication. 


SECTION I—GENERAL 


101. Repairable Defects 


A wide variety of casting defects, such 
as cracks and machining errors, can be 
successfully repaired by welding. In 
general, repair by welding is indicated 
when a technique can be established that 
does not impair the machinability or 
serviceability of the casting. Cracks, 
strains, warpage, hard spots, softening, 
loss of strength, etc., are impairments re- 
sulting from faulty procedure. 

The amount of welding necessary is the 
chief criterion determining whether a 
specific defect can satisfactorily be welded 


further decide the practicability of repair- 


“> ing. 


, The types of defects usually encoun- 
. tered which may be repaired by welding or 

elated processes (see Appendix) are mis- 
ai cold shuts, laps, blowholes, cracks, 
In addition broken-off por 
dimensions, tool 


porosity, etc. 
wtions, mismachined 
‘pouges, etc., are repairable, within limita- 
tions. 

The extent to which repairs may be 
made and the choice of method are dis- 
cussed in Section IV. However, these are 
general rules; the extent to which defects 
may be repaired on a specific casting can 
only be determined by trial and error 
Once that extent has been determined, it is 
necessary to establish detailed procedures 
for each part number. Examples of these 
procedures or Shop Standards are illus- 
trated in Section VI. A typical automo- 
tive cylinder block is shown in Fig. 1. 


102. Inspection 


A competent castings inspector is essen 
tial. 












‘‘Would it be more desirable to recast? 
‘“‘Which repair method?’ 


Most defects are found on visual inspex 
tion of rough castings after sandblasting 
Adequate lighting is essential for this pur 
pose. The defects found should be clearly 
marked and the casting routed to the re 
pair welding department. 

Castings that must be leak proof in 
service are water tested in addition. This 
is necessary to detect leaks resulting from 
cracks and porosity, some of which cannot 
be detected visually. Leak tests are made 
by filling a casting with water or air under 
pressure. When air is used the casting is 
usually immersed although soapy water is 
sometimes ‘‘painted’’ on the surface. Leak 
tests should also be made after repair weld- 
ing in order to find any cracks resulting 
from the welding operation 

Cracks are readily found by the kerosene 
and chalk method which consists of wet 
ting the suspected area with kerosene or 
mineral spirits, wiping dry the surface, 
and rubbing the area with blue chalk 






Fig. 1—Typical Cylinder Block 


1, Flange; 2, Top Face; 3, Front, Rear Faces; 4, Side Wall (Water Jacket); ! ank- 
case; 6, Exhaust, Intake Ports; 7, Cylinder Bores; 
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8, Tappet Chamber. 
































Fig. 2—Furnace Designed for Preheating and Postheating Cylinder Blocks 


The liquid in any crack will flow out, wet 
the chalk, and show up as a dark line. 

Magnetic inspection, acid etching and 
X-ray are of value for occasional quality 
control. These inspection techniques to- 
gether with metallurgical examination are 
also used for proving new procedures 


103. Preparation 


The preparation of defects for repair 
welding involves the opening up of any 
cavity and the removal of any sand 
therein. This operation may be per- 
formed either by flame gouging or chipping 
and grinding. 

Flame gouging, i.e., melting out defects 
by means of a torch, is most commonly 
employed where the defect is to be gas 
welded immediately. If the defects con- 
tain sand, a skilled operator can judge by 
the color of the flame when it has been 
completely removed. Flame gouging 
should not be used on restrained areas 
without general preheat. Since flame 
gouging tends to hide rather than remove 
defects, chipping and grinding is sometimes 
used instead. However, it, too, tends to 
hide cracks. 

Holes should be drilled beyond the ends 
of a crack to prevent its extension during 
grinding and welding. A ‘‘U” groove 
should be ground along the length of the 
crack, 

Small defects, such as sand holes, etc., 
are more easily welded if the metal re- 
moved in preparing for welding is kept ata 
minimum. This can be more easily done 
if proper tools are available to the welding 
operator. A right-angle drill with rotary 
files is essential. 

Prior to welding, the area surrounding 
the defect should be cleaned of sand, oil, 
water, etc. 


SECTION II—GRADES OF CAST IRON 
201. Cast Iron 


Cast iron is a complex alloy of iron, car- 
bon and other elements. The carbon con- 
tent varies from 1.7 to 4.5%. Most com- 
mercial grades, however, have between 2.5 
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It is this high carbon 
content which makes the material easy to 
cast. 


and 3.5°, carbon 


202. Gray Cast Iron 


Above the critical temperature of cast 
iron which averages around 1300° F., all 
the carbon present is combined with the 
iron forming iron carbide 
cools below this temperature at a slow rate, 


As a ¢ asting 


most of the carbon separates into small 
flakes of graphite. These graphite flakes 
weaken the iron in proportion to their size 
and number. At the same time they per 
mit easier machining. The gray appear- 
ance of a fresh fracture on this type of 
casting is responsible for the term ‘“‘gray 
iron.” 


203. White Cast Iron 


When cast iron cools very rapidly from 
above the critical temperature, the.carbon 
remains combined with the iron. A frac- 
tured surface has a white appearance and 
is, therefore, called ‘‘white cast iron.’’ In 





this condition, cast iron is extrem, 
and brittle and cannot be machin, 


204. Malleable Cast Iron 


When white cast iron is given a spec.) 
- t lal 
annealing heat treatment, all the co; 
carbon separates into small rounded } 


Ly hard 


i.Dined 
Dits of 
carbon called “temper carbon.” 7} 
leaves the remaining iron free o : 
free of combined carbon. In this f, 
carbon does not harden or embritt}, th 


metal and leaves it in a malleable con 
tion. 


205. Effects of Alloying Elements 


Besides carbon, cast iron also cont 
varying amounts of other element 
more important of these are silicon, ; 
nese, sulphur and phosphorus. [| 
tion, some alloy cast irons contai 
mium, nickel, molybdenum and 
alloying elements. The percentag: 
is controlled to impart definite px 
to the iron. 

Silicon increases the fluidity of 
and on cooling increases the ra 
ration of carbon. This latter ef 
in softer weld deposits when high 
filler metal is used. 


; 
eC t 


t 
r 


Manganese has a slightly opposit: 
to that of silicon 

Sulphur tends to hold the carbor 
combined form, thereby increa 
hardness and brittleness. 

Phosphorus increases the fluidity 
molten iron; therefore, it is added t 
iron welding rod when increased fluidity 
desired. 

Chromium, nickel, molybdenun 
other alloying elements are added for 
variety of reasons, The important 
of their presence on welding is the greater 
tendency for hardening in and adjac 
weld deposits. 


206. Effects of Welding 


As in welding any metal, the eff 


the heating and cooling incident to welding 
must be considered. Since cast iron has a 
very low ductility it will not withstand any 
appreciable stress. The exact effect of 
welding on a cast-iron part depends on the 


temperature to which the area adjacent t 











Fig. 3—Setup for Preheating Cylinder Heads 
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(ft course 


(A) Crack in rough bl 


weld is heated and the extent of this 
rea For best results it 
keep the temperature as low as possible, 


is desirable to 


nd the area heated as small as possible. 
some increase in temperature 
necessary if welding is to be 
flect a repair. 


used to 
However, the heated area 

ye reduced by the choice of arc welding 
her than gas welding. Nonferrous ele« 
les are of still further aid. 
since it is the 
mperature between the w eld area and the 


difference in 


) 
However, 


rrounding cold area which causes varia 
‘pansion and hence cracking, another 
lution is to preheat the part 
expand the adjacent metal 


ind there 
ilso. A 


(A) Defect in rough block 


*k (B) Crack 


Fig. 4—Repair of Cylinder Block 


local preheat may suffice but a general pre 
heat is sometimes required. 

Contraction on cooling may also induce 
cracks. A molten weld deposit undergoes 
considerable contraction when solidifying 
and cooling to room temperature. Rup- 
ture of the metal may result immediately 
or may occur after the part is put into serv- 
ice. Slow cooling or stress relief followed 
by slow cooling is necessary to prevent 
this possibility. 

Nickel and nickel alloy rods ilso 
effective in minimizing cracks resulting 
from shrinkage stresses since these mate 
rials stretch considerably. Moreover 
peening may be used with these metals to 


ire 


Fig. 5—Repair of Cylinder Block 
SALVAGING AUTOMOTIVE CASTINGS 


tylene 


force movement of 


remove strain 


weld n 


The rate of cooling affects the 


in and adjacent to welds. A 
in Articles 202 
forms at welds when a critical « 


ind 203, white 


is exceeded. Increasing the sili 
] 
i 


of the welding rod, and reducit 
ing rate, reduce this effect 
quent annealing may be 
hardness for machining 
Another factor to be cor 
cast iron is welded i 
from precipitation of graphite 
longed heating particularly at 


heat and longer time required for 


postheat 


etal 


oling 1 
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growth of di 


rdnes 


ntioned 
t iron 
ite 
content 
coo 


(B) Defect repaired by oxyacetylene welding with preheat and 





(A) Defective boss 


(B) Boss repaired by oxyacetylene welding 


Fig. 6—Transmission Case Housing 


ing. Hence, welds should be made quickly. 

Higher strength cast irons may lose their 
strength as a result of excessive preheat or 
stress-relief temperatures. A maximum 
safe temperature should be determined 
prior to establishing a procedure 


SECTION III—PREHEAT AND STRESS 
RELIEF 


301. General Preheat 


General preheat is required when any 
amount of welding is to be done on a re- 
strained portion of a casting. 

The purpose of preheating is twofold. 
First, it reduces the rate of cooling, thereby 
lessening the tendency for hard spots to 
form at the welds and, second, it minimizes 
localized expansion and contraction which 
induce cracking. Usually it is more satis- 
factory and more economical to preheat 
entire castings. However, since a general 
preheat results in some movement and 
consequent loss of dimension, its use is 
limited to unmachined or partially ma- 
chined castings. 

The rate at which a given casting can be 
brought to preheat temperature and 
illowed to cool therefrom is dependent 
upon the uniformity of heating in the 
furnace and the form of the casting. Cast- 
ings can be heated more uniformly by a 


Fig. 8—Cleaning Out Defect in Cylinder 


Bore 
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continuous preheating furnace. Such 
furnaces (See Fig. 2) are constructed so 
that castings can be preheated when fed 
from the cold end to the hot end and stress 
relieved by passing in the opposite direc- 
tion in the same furnace 

A preheat 1000 
and 1050° F. is recommended for ordinary 
gray-iron parts. The limiting maximum 
temperature on any particular grade of 
cast iron is the temperature at which it 
begins to lose strength or hardness. This 
temperature should be determined for the 
iron used and a safety factor of at least 
50° F. deducted therefrom 


302. Local Preheat 


Local 


temperature between 


preheating involves heating a 


casting in the area of repair welding only. 


(A) Dirt or slag in wall 


A welding torch or a gas burner is , 
this purpose. 

Local preheat is most common! 
ployed on partially or complet 
chined castings where general preh 
not be used due to danger of dim, 
changes through warpage. (See | 
It cannot be used on portions of « 
that are restrained from expansion 
cracks or stresses, which may cause 
later, will probably result. Generally 
use is limited to corners, edges, bos 
A skillful and conscientious oper 
needed to avoid overheating and n 
cation of the heat to restrained area 

After completing a weld, the 
should be held on the casting for 
cient time to prevent local hard 
Too rapid cooling after the flame 
moved should be prevented. 

High hardness due to arc-welded 1 
can be diminished by local preheating 
temperature range of 300 to 400° | 
some value but at least 1000° F. is « 
ble if the heat-affected zone is to b 
chined on high-production machin 


‘303. ‘Stress Relief 

The rapid expansion and contraction re 
sulting from repair welding develo; 
stresses which may, if of sufficient ma 
tude, either distort or crack highly 
strained castings. Cracking may o 
either during welding or after a part i 
into service. 

Adequate preheat tends to mini: 
stresses but too rapid cooling after wel 


l for 


can also produce stresses. In order 
overcome this difficulty it is necessary 
subject some castings to a stress-relief | 
treatment. 


(B) Cleaned and repaired by oxyacetylene weldi 


Fig. 7—Intake Manifold 


(A) Slag or dirt hole 


(B) Cleaned and repaired by arc welding 


Fig. 9—Water Pump Housing 
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Stress relief must begin before a casting 
ied too far from the minimum weld- 


1s COV 

- te mperature. A recommended mini~ 
mum is 750° F. Cooling during welding 
can be delayed by the use of a flexible 
asbestos shield. This not only stops drafts 
but also keeps radiant heat from the 
welding operator. 


The maximum stress relief temperature, 
like the maximum preheat temperature, is 
also limited to a high point which will not 
soften castings. For ordinary gray iron a 
safe range is 1000-1050° F. For other 
grades the range should be determined 
from the analysis or by experimentation. 

The general practice is to allow castings 
to remain at 1050° F. long enough to be- 
come uniformly heated and then to cool 
down at least to 500° F. in the furnace, 
lowing two hours’ time plus one hour 
additional time for each !/2 in. thickness 
over | in. 

However, all castings, whether welded 
or not, contain locked-in stresses, and since 
the purpose of stress relief is to reduce 
stresses below the danger point, the above 
rates may be increased in many instances. 


SECTION IV—METHODS OF REPAIR 
WELDING 


401. General 


A number of factors dictate the particu- 
lar method to be used for a specific repair 
Among them are the following: 

a) Condition of casting—-rough or ma- 
chined., 

b) Location of defect. 

( Size and nature of defect 

d) Need for color match 


402. Oxyacetylene Welding with Furnace 
Preheat and Postheat 


Oxyacetylene welding with furnace pre- 
heat and postheat is the most frequently 
used method for repair of castings. It is 
usually employed on rough castings, par- 
ticularly in areas where localized heating 
would tend to produce cracking. With 
suitable skill and technique this method 
may be used for a considerable amount of 
repair on a casting. 





Procedure 


Indicate defect with heat-resisting 
chalk or other marking device. 
2. Chip or grind, etc., if required (see 

Article 103). 

3. Preheat (see Article 301) 

4. Gouge out if necessary. 

Weld immediately on removal from 
furnace using a neutral or slightly 
carburizing flame. A suitable flux 
must be used. This flux should 
provide adequate flotation, fluid- 
ity or puddling to produce welds 
that are sound and free of slag or 
gas inclusions. Sprinkle flux in 
the defect and the bottom of the 
cavity. Melt the metal of the 
outer walls of the vee ahead of the 
metal at the root, to assure thor- 
ough fusion at the root. The rod, 
dipped in flux, should be brought 
to a red heat and rubbed into the 
molten metal. Molten metal 
should never be dropped into the 
puddle if slag inclusions are to be 
avoided, nor should a cold welding 

rod be plunged into the puddle if 





hard spots are to be avoided. 
When the surface of the metal 
appears dirty, a small quantity of 
flux should be added. The tip of 
the blue cone of the flame should 
be kept from */), to 7/s in. away 
from the molten puddle to avoid 
hardespots and loss of silicon and 
carbon. The rod should have 
an analysis within the ranges 
specified in Article 502. 
6. Stress relieve (see Article 302 
7. Chip flux deposit and grind weld 
flush with surface of casting 
8. Reinspect. 


403. Oxyacetylene Welding with Local 
Preheat and Postheat 

This procedure involves welding a defect 

after local preheating of the area around 







































the repair only. It is used on corners, 
bosses, etc. It must not be used on re 
strained areas or on machined parts where 
warpage might be detrimental. Local pre 
heat is usually done with either the welding 


torch or a special burner. See Artick 
302 
Prov edure 

a Preheat area containing defect to 


1000-1050 F. (dull red color 
with torch or burner. 
2. Clean defect (if not mechanically 
cleaned) by flame gouging with 
torch. 


3. Gas weld with oxyacetylene 
} 


torch 


using technique described in sec- 
tion 402 

1. Postheat surrounding area to 1U000° 
F. and holl at temperature for 





















(A) Excessive porosity 






































(B) Metal spraying defective area 
Fig. 10—Repairing a Defect by Metallizing 
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one minute. Delay cooling rate 
with shield to stop drafts. 
5. Chip flux deposit and grind weld 
flush with desired contour. 
6. Reinspect. 
Typical defects repaired by oxyacety- 
lene welding are shown in Figs. 4 to 7. 


404. Manual Arc Welding 


Certain small defects are more feasibly 
repaired by manual arc welding. On ma- 
chined castings such as blocks where pre- 
heating and stress relieving would cause 
warpage, this is the only method that can 
be used except for an occasional corner, 
boss, flange, etc., where gas is used. De- 
fects are prepared by hand grinding, chip- 
ping, drilling, etc. (see Article 103 and 
Fig. 8). 

The following types of electrodes are 
used for manual arc welding: 

Cast Iron Core Electrodes.—Manual arc 
welding with electrodes having a cast-iron 
core involves the highest heat input of all 
the electrodes listed here, It is, therefore, 
used primarily on preheated parts. Where 
a number of small flaws are to be corrected, 
it is faster than gas welding. Defects must 
be prepared prior to welding, usually by 
mechanical means. Since the torch is 
generally used for local preheating and 
flame gouging, it is easier to continue with 
the torch and gas weld most defects. 

Steel Electrodes.—Coated electrodes hav- 
ing a mild steel core are used to a com- 
paratively slight degree. They are used 
for small pits and cracks. The deposited 
metal mixes with some cast iron forming a 
very hard spot which must be annealed to 
relieve strains and to soften for machining. 
The strains are high from steel electrode 
deposits. This increases the probability of 
cracking. For these reasons mild steel 
electrodes are not generally recommended 
for repair of new castings. 

Coated Nickel and Monel Electrodes.— 
Heavily coated pure nickel core electrodes 
are used for repairing miscellaneous small 
casting defects, machining errors, etc. 
They may be used at nearly all locations 
of castings including machined surfaces. 
The heat-affected zone is slight and may 
be machined with difficulty. The deposit 
is easily machinable. A preheat of 300° F. 
aids in reducing the hardened zone but a 
local postheat of 1000° F. is necessary to 
restore good machinability. LLow-amper- 
age a. c. or reversed polarity d. c. is used. 
Beads are deposited in short lengths which 
are peened and allowed to cool before the 
next increment of weld. Monel core wire 
is used in a manner similar to nickel core 
wire. 

Bare Nickel Electrodes—Bare nickel 
electrodes are employed in two similar 
procedures for making small repairs par- 
ticularly in bores where the almost com- 
plete absence of a heat-affected zone is 
desired. The first method is sometimes 
improperly referred to as ‘‘cold welding”’ or 
‘battery welding.’”’ It employs a high 
amperage (approximately 350 amp.) witha 
sufficiently low voltage (6 to 12 v.) to 
make it impossible to hold an arc. The 
current is usually obtained from batteries. 
Metal is deposited by a “scratching” ac- 
tion. This method requires operator skill 
to secure a fair bond and obtain a deposit 
free from flakiness and porosity. Peening 
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is used extensively to obtain sound de- 
posits. 

Bare nickel electrodes are also used in a 
similar process known as “intermittent 
welding.”” Current is obtained from a 
special transformer wherein it is inter- 
rupted periodically by a contactor to pre- 
vent the generation of high heat. This 
method is preferred over the former. Re- 
pairs can be made faster; the bond is bet- 
ter; and the deposit is sounder. A special 
grinder is made use of in removing excess 
filler metal in bore repairs. It is designed 
to grind down to the bore wall without 
touching it so that rehoning will finish the 
task. 

Other Nonferrous Electrodes.—Several 
nonferrous electrodes are used including a 
coated copper sheathed nickel core elec- 
trode and others. These permit the use of 
slightly different current characteristics. 

Figure 9 illustrates a typical defect re- 
paired by arc welding. 


405. Brazing 


Brazing is occasionally used instead of 
welding where a lack of color match is per- 
missible. It is employed for defects on 
bosses, corners, edges, etc., similar to gas 
welding with local preheat. It requires less 





preheat and repairs can therefore be 
with greater freedom from warpag; 
cracking. 


made 


ind 


Procedure 


1. Thoroughly clean area arou: 
fect. 

2. Preheat area to a cherry-red 
approximately 1000° F. 

3. Usea slightly oxidizing flame. Th, 
flux should be oxidizing in charac. 
ter in order to remove gr 
which will hinder the tinning of 
the cast iron by the graphit 
Tin surface with a well-fluxed ro 
then apply sufficient met 
repair defect. 

4. Allow casting to cool slowly 

5. Grind flush. 


SECTION V—MATERIALS USED 
501. General 


A number of welding rods and electro 
are offered for cast-iron welding. Some of 
the more widely used in the automotiv: 
industry are listed here 
inclusive and many materials which are not 
listed are satisfactory. 
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Fig. 11—Typical Mechanical Repair Methods 


THE_WELDING JOURNAL 


MAY 


This list is not all 
































592. Cast-Iron Filler Metal APPENDIX—-OTHER REPAIR METHODS 
Page and The following chemical ranges are 701. General 
recommended for gray cast-iron repair 
welding. No. 1 is used where a more fluid Welding is used interchangeably with 
metal is desired. No. 2 is more suitable other nonwelding repair processes. In 
ound di for build ups. some instances welding is used together 
= No. 1 No. 2 with a nonwelding process. Among these 
sary Carbon 3 90-3.70 3.20-3.70 supplementary repair methods are solder- 
Manganese 0.50-0.75 0.50-0.75 ing, metallizing, the use of sealants, and 
ne. The Phosphorus 0.50-0.75 0.55 max. such | mechanical methods as plugging, 
1 chara; Sulphur 0.12 max. 0.12 max. bushing, etc. 
graphite Silicon 2.75-3.50 2.75-3.50 
as of 503. Nonferrous Electrodes 702. Soldering 
a pa Bare nickel -commercially pure Cast-iron defects are occasionally re 
sae 4 tay nickel—annealed. paired by soldering with hard, high-zine 
Coated nickel—coated pure nickel solder. This method is employed for cor- 
Coated monel—nickel 65-70%. Cop- rection of imperfections on machined sur- 
per 25% min., other elements 5.0% faces, where gaskets require a smooth 
max. surface. This method is being replaced by 
welding with nickel electrodes (see article 
SED 504. Hard Solder 404) in most instances. However, it does 
Analysis approximately: have an advantage of speed for some of the 
Tin 0.35%, Lead 0.30%, Zine 0.35% larger defects on machined surfaces. 
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Some of SECTION VI—WELDING STANDARDS Procedure. 
a - 601. General 1. Clean defect to sound metal 
ire not Repair standards for a particular weld- 2. Flux with raw hydrochloric acid. 
ing shop should be written especially for 3. Apply solder. Solder used must 
that shop. Due consideration should be melt over 700° F. and may be 
given to the type of castings repaired, the heated with soldering iron or 
volume of work done, and the equipment torch. Searing by use of oxidizing 
vailable. torch flame aids wetting of solder 
— by burning out graphite. 
602. Typical Standards The analysis, 30° Lead, 35°) Tin, 
As a guide the following is a typical 35% Zinc has been found satis- 
shop standard for unmachined cylinder factory. 
~Y) block repair : 4. Finish by grinding 
Location Defect Method | Limitation 
















































































1. Water jacket | Blows | Gas weld—furnace preheat and | Not larger than 
14 Dirt |  postheat or arc weld 1/s in. 
% | Cracks Cracks under 2 
Z | Chills in. 
4 Porous metal | Seal or metal spray 
Yj 2. Crankcase | Blows | Gas weld—furnace preheat and | 1 in. maximum 
4 Dirt | postheat or arc weld dimension 
unas Cracks | 
Chills 
Breaks 
Porous metal | Seal or metal spray 
= 3. Top face Blows | Gas weld—furnace prefieat and | 1 in. maximum 
Dirt | postheat or arc weld—local pre 
Cracks | heat 
Chills 
Breaks F 
4. Exhaust and | Blows Gas weld—furnace preheat and | 1 in. maximum 
intake ports | Dirt postheat or arc weld—local pre- 
Cracks heat 
Chills 
Breaks 
HIN 5. Bearings Blows Gas weld—furnace preheat and | 1 in. maximum 
Dirt postheat 
Cracks 
Chills 
6. Cylinder walls Blows Gas weld—furnace preheat and | 1/,in. maximum 
Dirt postheat e 
7. Spring housing | Blows Gas weld—furnace preheat and | 1 in. maximum 
= Dirt postheat | 
Cracks 
Chills 
8. Manifold Blows Gas weld or arc weld | 1 in. maximum 
Dirt 
Cracks 
Chills 
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703. Metallizing 


Metallizing is useful for sealing porous 
defects on areas which will not be subse- 
quently machined to seal porosity which 
may exist in welded repairs and to seal 
around plugged sand holes. The wall must 
meet the specified thickness at the repaired 
area. A typical repair by metallizing is 
shown in Fig. 10 


Procedure 


1. Thoroughly clean grease, water, 
dirt, etc., from surfac to be 
sprayed 


2. Shot blast area using S.A.E. GIlf 
split grit. 

3. Apply a smooth, uniform coat of 
copper, 0.005-0.010 in. thick over 
repair area, using oxyacetylene 
metal sprayer and commercially 
pure copper wire 

4. Apply a smooth, uniform coat of 
steel, 0.003—0.004 in. thick, over 
copper sprayed area using oxy- 
acetylene metal sprayer and low- 
carbon steel wire 

5. Reinspect. 


704. Use of Sealants 


Porous metal defects located so that 
metallizing cannot be used may | 
by means of a sodium silicate penetrant 
sealing agent. This material may be used 
on machined blocks without danger of 


2 se iled 


rusting 


Procedure 
1. Place in fixture to stop openings and 
secure connections 
2. Circulate sealing agent suspension 
through block at 80 psi. and 160- 
180° F. 

3. When liquid appears at outer sur 
face of leaking area, reduce pres- 
sure to 40 psi. and circulate till 
leak stops 

+. Raise pressure to 80 psi. to test 


705. Mechanical Methods 


In a number of instances certain me 
chanical methods of repair are preferred 
over welding, particularly in the case of 
threaded and nonthreaded holes and small 
sand or blowholes in crankcase or water- 
jacket walls. (See Fig. 11. 

Drilled holes are either plugged or 
bushed There must be enough metal 
around a hole thus repaired to maintain 
a press fit unless the plug or bushing is held 
in place with dowels. Defects ordinarily 
repaired include mismachined holes (over 
size, eccentric, out of line, too deep, etc. 
Bushings may be threaded or not 

Plugging and bushing is employed for 
tapped holes as well, but since they require 
strength to hold screws, studs, etc., the 
bushing or plug is always threaded and 
frequently dowelled. Pipe plugs and pipe 
reducing bushings of several sizes are 
suitable for a number of repairs. Occa- 
sionally holes are drilled and tapped over- 
size and a special diamond shaped wire 
spring screwed into the holes to restore the 
desired dimension. 

Sand holes are repaired mechanically by 
drilling through the casting wall so as to 
remove the defect. This hole is tapped 
and plugged with standard pipe plugs 
which are spotfaced and ground to restore 
the desired contour. To maintain oil and 
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water tightness a synthetic latex, oil seal- 
ing, cement is used to coat the threads. 

Standards should be written covering 
each specific hole which may be repaired in 
a casting. These standards must be based 
on a number of conditions such as the wall 
thickness, the pressure contained, whether 
or not a screw or stud is held, etc 
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Discussion of the Paper on the Theory of 


Oxyarc Cutting 


By D. Rosenthalt 








HE author is to be commended for his effort to 
treat the problem of the oxyarc cutting, a new- 
comer in the field of welding and cutting, from the 
theoretical point of view. It is especially gratifying to 
note that, where the problem is not too complex, as for 
example in the analysis of the rate of burn-off of the rod, 
reasonable agreement between experimental and com- 
puted values has been obtained. Of especial interest is 
the fact that the theoretical treatment has led to some 
important practical rules, as for example in the determina- 
tion of the optimum current for cutting. 
The determination of the optimum rate of cutting is of 
a more complex nature, and here the attempts of the 
author have been less successful. In the opinion of the 
discussor the failure to arrive at a satisfactory agreement 
between experiment and theory is only partly due to the 
reasons put forward in the paper. The main reason 
appears to be the fact that one of the important factors 
has been left out in the analysis of the rate of cutting. 
The author states correctly that the speed of cutting 
in its simplest analysis depends on the rate at which reac- 


* Paper by H. C. Campbell, published in October 1947 issue, Taz WELDING 
JOURNAL, pp. 889-903. 
1 Department of Engineering, U.C.L.A. 


tion temperature is established at the surface of the plate 
and within the plate. But then he goes on considering 
only what happens at the surface and concludes that rat« 
at which the surface of the plate can be heated by the 
arc to 1600° F. should be the major factor determining 
the speed of cutting mild steel. 

Actually the heat supplied by the oxidation within th: 
plate is a no less determining factor in so far as the sur- 
face of the plate is concerned, and when the “‘settled 
condition’’—to use the author’s word—has becom 
established, it is probably far more determining than th« 
heat supplied by the arc. 

That this is so, is strongly suggested by the inspection 
of Fig. 5 of the author’s paper in which the speed of cut- 
ting is plotted against the arc energy in kilowatts. It is 
seen that as the thickness of the plate increases the influ 
ence of the arc energy on the speed of cutting decreases 
rapidly. This is what should be expected, since the heat 
of oxidation becomes rapidly a major factor with increas 
ing thickness. 

From the above discussion it would seem that a far 
more satisfactory result could be expected, if the heat o! 
oxidation of the plate were included in the analysis of the 
speed of cutting. 
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The article describes the various devices and 

apparatus developed by the Resistance Welding 

industry for reducing peak power demand and 

gives details of a new direct current generator 

operated by a 3 phase motor for meeting this 
problem. 


realize that resistance welding is often the economic 

key to the existence of widespread metal fabricating 
industries and that the total power load from such oper- 
ations is enough to warrant every effort to service the 
less directly profitable resistance welding load. Today 
we generally find a sincere spirit of cooperation evidenced 
by such companies; but only too often they are physic- 
ally unable to service conventional resistance welding 
loads with their voltage drops and high flicker as well as 
high instantaneous demand. 

Over the past decade several expedients have been de- 
veloped and employed to ameliorate this condition. 
Massive induction motor driven flywheel alternators 
have been installed to service single-phase welders di- 
rectly; electromagnetic and electrostatic stored energy 
systems were developed and employed, at great expense, 
during the war to spot weld aluminum; the lead-acid 
storage battery with a three-phase charger was used for 
single and multispot welding, flash welding and heavy 
projection welding; and several systems of polyphase- 
rectification and inversion or “frequency changing’’ were 
developed to use three-phase power to feed the inherently 
single-phase welding load. Polyphase dry disk rectifiers 
have also been used. While most of these latter devices 
involved no element of energy storage, they were able to 
reduce the kva. load in the welding circuit, by employing 
low frequencies, and to spread this load more or less uni- 
formly among the three phases so that the apparent 
three-phase line current could be reduced to about '/, of 
that required to achieve the same result single phase. 

All of these methods, however, have serious drawbacks 
for one reason or another. 

The induction motor flywheel alternator system ap- 
proaches the ideal from technical aspects but suffers from 
considerations of excessive cost, mass and floor space re- 
quirements. 

The electromagnetic and electrostatic stored energy 
systems are expensive to install and/or maintain, and 
their use is limited practically to single impulse spot 
welds of rather short weld time duration. 

The lead-acid storage battery system is quite practic- 
able and is one of the most flexible since it can be used for 
single-spot, multispot or projection welding with almost 
any weld time cycle as well as for flash welding. In the 


|: RECENT years most electric utilities have come to 





* Presented at the Twenty-Eighth Annual Meeting, A.W.S., Chicago, 


Oct. 18-22, 1947 
t Consulting Engineer, Progressive Welder Co. 


Resistance Welding Utilizing 
Kinetic Energy Storage 


By Thomas J. Crawford! 
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larger capacities (such as 100,000 amp.), however, the 
battery packs become rather bulky and design of con- 
necting busses is a problem. Largely due to difficulty 
in properly and reliably controlling the charging equip- 
ment, battery maintenance has been rather high and 
rather erratic—even as with our automobile batteries 
when we neglect the water level and the voltage 
regulator. 

A few installations of power supply for welding through 
dry disk rectifiers have been made. These step down 
three-phase line voltage, through electronically controlled 
primary circuits, to voltages of the order of 4 to 10 v. 
which are then rectified through polyphase dry disk rec- 
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tifiers of various types to supply direct current to the 
welding circuit. This equipment is also expensive and 
bulky and requires that the line supply all of the welding 
demand even though this demand is reduced, due to im- 
proved power factor. 

In recent years it became increasingly apparent that 
none of the above expedients offered the key to really 
widespread use of resistance welding in the remote village 
industry as well as in the great industrial centers. It 
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Fig. 2—Photograph of the Completed Motor-Generator-Flywheel 
Unit 


was felt that, ideally, resistance welding equipment 
should be nearly as portable and flexible and require no 
more in the way of power supply than a machine tool. 
Simplicity comparable to d.-c. are welding equipment was 
desirable and, for small industries in remote areas par- 
ticularly, it was felt that complicated electronic controls 
requiring specialized maintenance personnel should be 
avoided. 

Upon examining this problem a few facts stood out: 
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ig. 3—Set-up of Generator Unit Powering (Alternately) a 
.W.M.A. Size 2 Press Welder and a R.W.M.A. Size 4 Flash 
Welder 
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1. Direct current had much in its favor for resistanc: 
welding. 

2. Stored energy in some form was essential. 

3. Utilization of this stored energy should be under 
more flexible control than the electromagnetic or 
electrostatic systems permitted. 

4. The carbon pile contactor, as developed for and 
used with the battery welder appeared to offer 
a practical means for controlling direct current 
in the welder circuit. 


If the battery were to be replaced by some othe: 
source of direct current, a generator of some sort was 
indicated. The commonly used direct-current generator 
has definite limitations as to current densities in the 
brushes due to commutation requirements and _ has 
troublesome surge characteristics when very heavy loads 
are rapidly switched on and off. These factors make the 
size and cost of such a machine excessive if designed for 
resistance welding loads. Another type of direct-cur 
rent generator, although not in common use, is actually 
the oldest and is, perhaps, the only generator of contin 
uous direct current. This is the acyclic or homopolar 
machine designed originally by Faraday in the form of a 





Fig. 4—Photograph of the Air-operated Carbon-Pile Contactor 
Assembly 
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copper disk which, when rotated between the poles of a 
horse-shoe magnet, developed a direct-current voltage 
between its center and its periphery. This type of ma- 
chine had notoriously poor voltage regulation under load, 
due to armature reaction, a particularly bad feature for 
our purpose. This fault caused the homopolar design to 
fall into virtual disuse. During the early ’30’s, however, 
|. V. Caputo, invented and patented improved methods 
of compensating such machines, which permitted the de- 
sign and construction of a unit rated at 7'/.-v., 150,000- 
amp. continuous duty, which has given excellent per- 
formance in the welding of heavy pipe. 


A machine employing such principles appeared promis- 
ing for our purpose and it was decided to design and build 
a welding power supply incorporating, along with a con- 
ventional welder: an induction motor, a flywheel, a com- 
pensated homopolar generator and a carbon pile con- 
tactor. This project has been completed and the per- 
formance of the initial unit has considerably exceeded the 
original design expectations. 

Figure 1 shows the general design of the motor-flywheel 
generator as developed for our purpose. Due to the fact 
that the homopolar generator has, effectively, only one 
armature conductor, the induced voltage for a given 
speed is determined by the number of lines of flux cut by 
this conductor each revolution. All of this flux must 
pass axially along the rotor core through the collector 
ring and the diameter of the latter must be held down to 
keep brush velocities within a reasonable range. These 
considerations led to the design of a machine that is actu- 
ally two generators back-to-back with their rotors joined 
axially and their armature conductors joined directly in 
series so that their induced voltages are additive and each 


unit needs to develop but half of the required machine 
voltage. 

Referring to Fig. 1, we can see that the generator unit 
is symmetrical about a horizontal plane through its 
approximate center. The dotted lines show the field flux 
linkage paths through each half of the unit and it should 
be understood that the direction of flux is opposite in the 
two ends of the rotor so that there is no tendency for in- 
teraction between the two magnetic circuits and so that 
the polarities of the induced voltages make them additive. 

Compensation, by the Caputo method previously 
mentioned, is effected by bringing the brush leads out 
through pole-face conductors through the stator lami- 
nations. It will be seen that load current flowing in these 
conductors is opposite in direction to that flowing in the 
armature conductors located close to the air gap on the 
other side of it. Hence the tendency of the current in 
the armature bars to rotate, distort or collapse the field 
flux is substantially canceled by the opposing action of 
the current in the stator pole-face bars. The use of open 
slots for the conductors aids this action without changing 
the induced voltage. 

Further, a compounding effect is obtained by skewing 
the rotor bars between the collector rings and the rotor 
laminations in such a direction that load current flows 
partially around the rotor and the consequent ampere 
turns aid the field excitation coils. 

The entire rotating system is carried on two double- 
row ball bearings; one below the flywheel and the other 
just below the motor mount ring. The motor itself has 
no bearings, the rotor being mounted on a siub shaft can- 
tilevered out from the generator rotor. 

In order to minimize the thrust load, which is carried 


Fig. 5—“‘Exploded” View of the Contactor Shown Assembled in Fig. 4 
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Fig. 6—Terminal Voltage vs. Output Current (‘‘Under Load” 
Curve) with Curve of Comparable Open-Circuit Voltages 


by the bottom bearing, part of the field flux in the bottom 
unit is allowed to leak into the flywheel and thence to the 
rotor. This flux produces a lifting force which balances 
the rotor weight at somewhere near the normal operating 
field flux value. 

Due to the heavy currents carried by the brushes and 
collectors, these are water-cooled. The brushes, copper- 
graphite power metallurgy products, are molded and sin- 
tered with integral water cooling tubes. The collector 
rings are cooled by water introduced through a dip tube 
in the hollow rotor shaft. The incoming water flows up 
around the dip tube until it encounters radial holes lead- 
ing to the lower portion of the annular cooling cavity 
under the lower collector ring. Similar radial holes 
connect the upper portion of this cavity with the center 
hole. As the water in the cavity warms, it rises and, due 
to the difference in density, is forced inward through the 
upper radial holes due to the greater centrifugal pressure 
on the incoming cool water. The same process takes 
place at the upper collector and the discharge water 
finally rises and is thrown by a slinger ring or disk at the 
top of the shaft into a collector and thence to the drain. 

Figure 2 shows a photograph of the generator itself, 
while Fig. 3 shows the generator connected to a press 
welder (RWMA size 2) and to a flash welder (RWMA 
size 4), which can be operated alternately from the same 
generator. 

Voltage control or “heat control’ 
is obtained by adjusting the field ex- 
citation. Excitation current (about 
1 k.w. maximum) is obtained from 
a selenium rectifier fed by a small 
“Variac’”’ type transformer having a 
wide continuous adjustment range. 
A direct-current voltmeter indicates 
the open circuit output voltage 
for set-up adjustment and record. 

The initial unit employs a three- 
phase, 4-pole, 220-440-v., 60-cycle, 
15-hp., 1700-rpm. squirrel cage induc- 
tion motor. For heavier duty cycles, 
larger motors such as 40 or 50 hp. 
could be employed. 

Windage and friction losses in the 
machine are about 2 to 3 k.w. The 
rest of the motor rating is available 
for welding load, and it should be 
noted that this load can be integrated 
substantially as a first power function 





rather than a square function since the rating is jot 
determined by thermal rating of the generator, but 
rather by horsepower capacity of the motor integrated 
over a fairly long interval. 

By proper choice of motor size and characteristics, and 
flywheel size, a combination can be matched to almost 
any program of spot, projection or flash welding within 
the voltage-current capacity of the machine. This 
particular generator can supply somewhat more than 
50,000 amp. at a terminal voltage under load of about 5.5 
v., the open circuit voltage being about 7.0 v. Since the 
output is direct current, throat area is of little cons 
quence and heavy copper leads can be used due to ab 
sence of skin effect. 

On the basis of test data from this unit, a smaller unit. 
of about half the current rating and about 4.5 v. output 
running at double the speed, has been designed and jis 
now being built. This unit will fit inside the frame of a 
standard press welder and is expected to show a cost well 
within economic limits. 

The contactor employed to control the generator out 
put is the one previously developed for the storag« 
battery welder. It has been described elsewhere, but is 
shown in Figs. 4 and 5 assembled and “exploded. 
Briefly, it functions by closing two parallel sets of thin 
carbon plates under high pressure exerted by an air 
cylinder and bell-crank mechanism. As it opens, the 
resistance of the carbon contacts increases very greatly 
before they finally open, so that at the actual ‘break’ 
the ratio of resistance to inductance of the circuit is 
quite high and little or no sparking results. 


Figure 6 shows voltage vs. short circuit current tests 
of the generator, contactor and a 30-in. throat press 
welder. The curvature of the graphs is probably due to 
nonlinear characteristics of brush contact drop and the 
negative temperature-resistance characteristic of the 
carbon contactor. Fortunately these effects are favor- 
able to the purpose. 

Figure 7 shows an oscillograph of a pulsation weld 
made with two pieces of */js-in. low carbon steel. Due to 
slowing of the flywheel, the voltage declines during such 
a long weld interval; but due to decrease in tip contact 
drop and, probably, contactor voltage drop as the car- 
bons heat up, the welding currents remain quite close to a 
uniform value. 

This system offers a very practical method for spot, 
multispot, projection or flash welding without requiring a 
power supply any heavier than that ordinarily used for 
machine tools. 





Fig. 7—Oscillogram of Typical Pulsation Spot Weld on */;.-In. Steel Plate. 30-In. 
Throat Press Welder. 
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Development of Arc -Welded 
Gas Holder 


By Arthur C. Thompson‘ 


Summary 


ARTLETT HAYWARD has been building gas 
holders since 1876 and has fabricated and erected 
over six hundred holders ranging in size from 

10,000 to 20,000,000 cu. ft. We introduced the steel 
tank instead of brick tank construction for holders and 
evolved progressively the first three lift holders followed 
by the four and five lift holders and later the waterless 
holder and have constantly led the gas apparatus field 
with innovations and improvements (Plate I). 

While we have utilized welding in the fabrication and 
erection of complete gas plants, of which we are the lead- 
ing manufacturer, this article will deal only with the 
development of one unit of a gas plant—the arc-welded 
lifi-type gas holder. We feel it represents another great 


stride forward in providing the gas industry with a better 
product at savings in both cost and time. 


* Data and illustrations from a study submitted to The James F. Lincoln 
Arc Welding Foundation in its recent $200,000 Design-for-Progress Award 
Program for reports and advances and improvements made by the applications 
of arc welding in design, fabrication, construction and maintenance 

+t Koppers Co., Inc., Baltimore, Md 





Plate I—Completed All-Welded Lift Type Gas Holder 


Redesign from the old riveted construction, using weld 
ing and sound engineering, has resulted in lowering the 
over-all direct cost by 15% (before application of bur 
den), through reduction in weight, freight, shop and field 
labor, tool costs and engineering, while at the same time 
increasing strength, durability and resistance to cor 
rosion, with a minimum of maintenance. 

This 15% over-all saving occurs as follows: 25% re- 
duction in total shop labor, 12% reduction in material 
and 23°% reduction in field erection labor. 

The great portion of this saving is effected through the 
use, made possible by welding, of large prefabricated 
bent shell panels, inexpensively formed and easily erected 
instead of many small riveted plates costly to manufac 
ture and erect. Welding time is reduced to a minimum 
by a novel method of calking joints to be welded with a 
nonflammable material, so that the telescopic motion of a 
lift holder when it is ‘‘blown,”’ is utilized to move 
the work past the welder without first welding the joints 
on the inside. (“‘Blowing’’ is the term used to describe 
the raising of the lifts by forcing air into the holder by 
means of large blowers.) 

Comparison of the total cost for fabricating and erect 
ing a 2,000,000-cu. ft. four-lift holder, 180 ft. high, with 
an outside diameter of 144 ft.; is as follows: 


c 
r 


. Riveted Welded Saving 
Material $102,000 $96,000 $6,000 
Drawings 3,500 3,000 500 
Shop Labor 33,000 20,000 13,000 
Freight 16,000 13,500 2,500 
Erection 66,000 50,000 16,000 
Miscellaneous, in- 
cluding Painting 
and 10% Insurance 24,000 
Tools 13,800 
Total $258,300 


Saving 


24,000 
12,000 1,800 


$218,500 $39,800 


Description of the Product 


A gas holder is a container used to store varying quan 
tities of gas at more or less constant pressure. This 
means, therefore, that as the volume of gas increases or 
decreases, so must the volume of the container. 

There are two methods in common use today for vary 
ing container volume. The first is by using a rigid steel 
shell containing a piston which floats upward as the gas 
is pumped into the shell. To make the piston gas tight 
against the shell, a fluid seal is utilized. This consists of a 
canvas strip, the outer edge of which is fastened to a steel 
rubbing bar kept in contact with the inner surface of the 
shell by means of weights and levers. This canvas cup 
is filled with a sealing liquid (light tar) to a depth equal 
to about one and one-half times the pressure of the gas 
beneath the piston. As sealing fluid escapes past th« 
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rubbing bar and falls to the bottom of the holder, a seal- 
ant pump returns it to the canvas cup. 

The second and older method for varying container 
volume, and the subject of this paper, is to form the con- 
tainer from a number of sections which fit into each other 
like the sections of a telescope, the innermost section 
having a gas-tight top or crown (58, Fig. 2) and the other 
sections being provided with seals. Then as volume of 
gas increases, the sections telescope up into the air giving 
more container volume. As the gas volume decreases, 
the sections slide back into each other, diminishing the 
container volume. Pressure is not as constant for this 
type holder since it increases as additional lifts are 
raised. 

Water is used to provide the gas-tight seals between 
these lifts. This is accomplished by submerging all the 
lifts in a tank filled with water and providing each lift 
with a U-shaped cup around the bottom of its circumfer- 
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ence and a U-shaped grip around the top of its circumfer- 
ence. (See Fig. 3, or # and 42, respectively, in Fig. 2.) 

When gas is pumped into the innermost lift it begins to 
float and rises from the water. As its cup (40) is about to 
emerge filled with water, it engages the grip (42) on the 
adjacent lift. This grip, thus immersed in the water re- 
tained in the cup, forms a water seal which prevents es- 
cape of gas as well as a means to pull the lift into the air. 
This action takes place successively with the remaining 
lifts as more and more gas is pumped into the holder until 
it is completely expanded. 

In constructing a lift-type holder, a circular steel bot- 
tom is first placed upon a concrete mat. The steel tank 
is then erected upon the bottom, while at the same time a 
permanent frame of seasoned timbers and tie rods to 
support the crown of the innermost lift is constructed on 
the bottom (61, Fig. 1). The cups for the lifts are placed 
in position and the lift shells are attached to them, using 
a derrick placed on the crown to lift them. A coping 
(12, Fig. 2) to stiffen the tank is attached to the top cir- 
cumference of the water tank and the grips are attached 
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to the lifts. 
most lift. 

The guide frame (12, Fig. 1) is then erected to guide 
the lifts as they rise by means of rollers (16, Figs. 1 and 2), 
fastened to the lifts but guided by this frame. 


The crown is an integral part of the inner- 


Redesign 


The redesign from riveted to welded construction in- 
volved the complete study of all components of a lift 
holder from the viewpoint of sound engineering and shop 
practice in order to produce a better holder at worth- 
while savings. This study involved the fabrication and 
testing of full size sections for strength of joints and easy 
erection. A complete welding procedure for every joint 
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Plate II—Welding Inner Bottom 


was then set down for both the shop and field to follow. 
Only qualified welders are used for both field and shop 
work. 

Savings obtained by welding are most apparent when 
the costs of the major welded and riveted components 
are compared. For this purpose, a 2,000,000-cu. ft. 
holder has been used and the components are presented 
in approximately the order of erection. 


The Bottom 


A bottom of riveted construction had to have all 
plates punched, burred, milled and scarfed in the shop 
and then be assembled in the field on trestles, be riveted 
from above and below, be calked and then be dropped to 
the concrete mat by lowering screws. Welding permits 
all the plates for what we call the “inner bottom” 
Plate II) to be shipped direct to the site of erection from 
the mill, without first being shipped to the shop for fabri- 
cation, which cuts freight cost in half and eliminates 
application of overhead and four shop operations. In the 
field, these plates may be assembled directly upon the con 
crete rather than upon trestles, in overlapping position 
ind fillet welded from above. 

The outer bottom is composed of heavier, shaped 
pieces which have to be burned to size in the shop, as did 
the riveted plates, but do not need to be punched, 
burred or milled. When shipped to the field, they are 
butt welded to each other and fillet welded to the inner 
Since the water tank is erected on the outer 
bottom, butt welding must be used so that outer plates 
ire in one plane. Overlapping plates are not objection- 
ible on the inner bottom, therefore the cheaper fillet weld- 
ing is permissible. The entire bottom is tested for tight- 
ness by a vacuum seam tester which is a box with a rubber 
gasketed bottom edge and plate glass top. When the 


Plate II]—Erecting First Course of Water Tank 


weld to be inspected is brushed with soap solution and 
the box placed over it and evacuted, bubbles will form if 
there is a leak. 

Since we have been welding the bottoms of gas holders 
for some years, the savings obtained thereby have not 
been included in the summary of expenses in the sum- 
mary. 

For completeness, the comparison is as follows 


Bottom 


C 
Saving 


Riveted Welded 
Material (including weld 
ing Rod or Rivets $8,000 $7,000 
Shop Labor 1,900 175 
Freight 1,900 900 
Field Labor and Miscel 
laneous 


Total 


5,500 


~ $17,300 


3,700 


$11,775 


Tank Shell 


The tank shell for riveted construction was formed of 
plates milled in the shop, predrilled and rolled to shape 


Plate IV—Close Up of Welded Grips 


and then shipped to the field where they were riveted with 
heavy butt straps at the joints. By welding these plates, 
one shop operation was eliminated and costs were con- 
siderably reduced because only planing the edges and 
rolling to the proper curvature were required. Welding 
is performed from both sides and all vertical welds 
must be 100% penetration and horizontal joints 75% 
penetration and in accordance with the various codes. 
These welds are rigidly inspected and sections are cut out 
with a Weld Prober Machine and examined for quality 
of weld metal. Heavy curb angles were used in riveted 
construction to fasten the tank plates to the bottom 
Welding makes them no longer necessary, saving many 
pounds of steel (Plate III). 

The cost comparison of the two methods is as follows: 


Welded Saving Saving 

$15,000 $3000 16 
2,300 900 IR 
3,600 700 16 
15,000 5000 

$35,% 10 $9600 


Riveted 
$18,000 
3,200 
4,300 
20,000 
$45,500 


Material 
Shop Labor 
Freight 
Field Labor 
Total 
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Plate V—Welded Two Panels Together on the Ground 


Cups and Grips 


No change in design shape was made in converting 
from riveted to welded construction of cups and grips. 
The comparison is therefore one of welding design vs. 
riveting design for the same shaped piece. However, 
welding large subassemblies in the shop enables easy fast 
assembly in the field (Plate IV). 
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Riveted Welded Saving Saving 

Material $8,800 $8,800 

Freight 2,400 2,400 ost 
Shop Labor 9,500 7,000 2500 26 
Field Labor 4,000 4,000 rT co 
Total $24,700 $22,200 $2500 10 











Redesign of Lifts 


The redesign of the lifts was the most important from 
a savings standpoint and at the same time the most in- 
teresting. 

In the riveted design, the circular lifts or sections of 
gas holders were made by riveting horizontal shell plates 
together to form the lift. 

The plates measured 3 x 8 ft. and were prepunched in 
the shop for riveting—one hole every inch. It took, 
roughly, 560 of these plates to make one lift for a 2,000- 
000-cu. ft. holder, or the punching of 147,840 holes per 
lift and, in addition to punching, these plates had to be 
milled, scarfed and have the burrs ground off and then 
be shipped to the field for erection. 

It was obvious that welding would eliminate the mill- 
ing, scarfing and burring, as well as most of the hole 
punching, and that it also offered the possibility of using 


larger plates if the handling problem could be solved 
(Plate V). 





Plate VI—Welded Crown 


Large, flat sheets do not have the 
herent rigidity necessary for easy manipu- 
lation during erection nor the necessary 
strength to provide a rigid lift unless ¢} 
have substantial thickness. For thi 
reason, vertical strips of steel had to be 
riveted at intervals around the inside 
old type lifts. 

After consideration of the three prob. 
lems, handling, shop work and rigidity, 
bent panel was designed, consisting of 
vertical sheet, measuring 84 in. x 30 ft 
before bending. Each side is then bent 

to provide a flange 3 in. deep, having 
further bend at the outer edge of about 
1'/,in. (Fig. 6). 

This flange provides a stiffness to the prefabricated ele 
ment which, even with light gage steel, greatly facilitates 
handling. Moreover, the flanges of these panels, when 
bolted together, form about the interior circumference of 
the lift a plurality of reinforcements which give unusual 
firmness and rigidity to the lift, eliminating the need for 
stiffeners with a consequent saving of weight and freight. 

Bolt holes are necessary for easy assembly before 
welding and are punched cheaply on a large automatic 
Thomas Spacing Machine at intervals of 1 ft. around the 
panel which is then flanged or bent on a large brake. 
Only 66 panels are needed to form an average lift for a 
2,000,000-cu. ft. holder with a total of 4,620 bolt holes. 

The savings to be obtained from using this welded 
panel construction instead of riveted plates are obvious 
when shop man hours are summed up as follows: 


in- 


ley 


of 


a 
4 














Riveted Plate Construction, 


Welded Panel Construction, 
560 Plates, 3 x 8 Ft. 


66 Panels, 82 In. x 30 Ft 


Punching 134 Man Hours Punching 40 Man Hours 
Grinding 45 Man Hours Bending 18 Man Hours 
Milling 192 Man Hours Tis 
Scarfing 128 Man Hours 

Total 499 Man Hours 58 Man Hours 


Rivet Holes, One Lift, 148,740 Bolt Holes, One Lift, 4620 








The Crown 


The construction of the riveted crown was very ex- 
pensive. Riveting required the men in the field to work 
from the inside as well as from the ouside. The shop 
operations for the fabrication of the riveted crown were 
also expensive; punching, milling, burring. The new 
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e prob- 
‘idity, a 
ng of a 
ity Be welded design permits the cutting of plates to shape in the 
bent shop and punching only on one side and one end. The 
P ahe - welded crown plates are then assembled on the per- 
about manent frame in the field with one edge and one end 
ted ele overlapping the adjacent crown plates (Plate VI). 
‘il; _ The holes on the two edges of the crown plates are then 
" itates plug welded (Fig. 4) to the under adjacent crown plate 
— and fillet welded around all edges for tightness. The 
nue . use of the plug welds for these crown sheets, which are 
nied . welded from the outside only, eliminates the necessity 
Sreiohe of expensive overhead welding of the under side of the 
= crown. The crown is then progressively laid and made 
eieiate an integral part of the innermost lift. This is all accom- 
ad the plished by welding. 
oe The comparison between the riveted and welded costs 
it for a of the crown is as follows: Plate VII—Welding Joints Between Panels oa First or Innermost 
les. Section 
welded re 
Ibvious 


Riveted Welded Saving Saving together on the ground and lifted as a unit into position 

Material $6,500 $5,600 $900 and bolted to their cup. Adjacent panel units are then 
Stal Freight 1,800 1,600 200 bolted tightly into position and the joint between the 
eA pred 5500 D0 a panel and the cup is welded. It would be extremely 

TY, difficult to weld the outside of the joint between panels 

at this stage of erection due to the lack of space. The 

obvious answer is to first assemble and weld the crown 
; % to the innermost lift, fill the water tank, and slowly raise 
Erection of Lifts the lifts by inflating them with air so the joints which 
Lifts are constructed starting with the assembly of 
cups on the bottom of the holder. The end joint of the 
cups is then completely welded and checked constantly 
to keep outer roundness to a very minimum. Due to 
the small amount of space between lifts they are erected 
starting with the outer and working consecutively to the 


Truction, queens . capegeeatioons 
‘0 Ft. Total $25,900 $19,000 $6900 


n Hours , ne 
n Hours 














TY ex- : n 2 

sana innermost lift so that the surface to be welded is always 
k ; 

e shop CPSs. 

. ‘iene In erecting the lifts two or three bent panels are welded 


e new 




















Plate VIII—Welding Panel Joints on the Second Lift While 
Constructing Guide Frame 


GAS HOLDER 367 





Plate [IX—-Testing Vertical Joint with Proper Machine 


are to be welded slowly move past the welders who are 
able to stand on the coping of the tank (Plate VII). 
Very little air pressure is required to do this. Only 
the equivalent of ten or twelve inches of water will 
suffice if the joints between the panels are bolted suf- 
ficiently tight. When, however, the joints are not 
adequately tight the loss of air through the joint may 
make it difficult to raise the lift without excessive pump 
capacity. Moreover, the rush of air through the joints 
irrespective of whether it is sufficient to interfere with 
lifting the lifts in the desired manner interferes with the 
welding of the joints by blowing the molten welded 
metal from the joints. 

These difficulties are avoided in a unique method 
which we have developed in which the joints are calked 
with a nonflammable material before they are welded. 
The calking is most suitably effected by forcing a soft, 
nonflammable yarn into the crack or crevice by means 
of a roller wheel device illustrated in the picture. This 
calking permits the lift to be raised to a higher elevation 
and consequently a greater length of the joint may be 
welded in a single operation. While in carrying out the 
process any suitable calking material which is nonflam- 
mable such as asbestos yarn may be used, it is of a special 
advantage to utilize a material which while being non- 
flammable is nevertheless combustible. This permits 
adequate sealing of the joints and maintaining the seal- 
ing during the welding and yet having the calking mate- 
rial burned out progressively while the joints are sealed. 

For this purpose, it has been found that ordinary cot- 


Plate X—View of Permanent Frame 


ton rug yarn, flameproofed by impregnation with a fir 
retardent material such as ammonium sulphamate, am 
monium phosphate, borax and other like well-known 
flame retarders, gives excellent performance. Thus, by 
this means of fabricating, calking is first placed in th 
crevices between the vertical panel then the crevice is 
welded, burning out the yarn, then more air is pumped 
into the lift causing it to rise and the new length of open 
ing thus exposed is calked. 

Cost comparison of riveted and welded shell platin, 
is as follows: 


Riveted 
$12,000 
7,000 
3,000 


Welded Saving 
$12,000 $ 
3,000 
3,000 


Material 
Shop Labor 
Freight 
Field Labor & 
Misc. 
Total 


4000 


10,000 
$32,000 _ 


7,500 


$25,500 


2500 


$6500 


Conclusion 


The American public is constantly raising its standard 
of living through the ever-increasing purchase of thos 


items which make life easier and more pleasant. Many 
of these items are operated by gas—gas stoves, gas fur 
naces, gas refrigerators, gas hot water heaters. To meet 
this growing demand for its product, the gas industry | 
now expending millions of dollars for replacement and 
expansion of its facilities, both here and abroad. 

By constantly striving to improve our design of this 
needed equipment, Bartlett Hayward feels that it als 
serves the public. Lower priced and more efficient ap 
paratus means lower priced and more efficient publi 
utility service for humanity. 

The comparisons presented in these pages illustrat: 
the major role which welding has played in helping 
produce a better but lower priced product. 

Simplicity of design, ease of manufacture, speed of 
erection, greater durability—all resulting in benefit t 
society—imade possible only by, and as a direct cons 
quence of, Welding. 
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nw SEPTEMBER 1939, the Association of Collegiate 
Schools of Architecture assembled at Washington, 
D. C., at their national meeting. Before that dis- 
tinguished group there passed in review Design of Today 
and Tomorrow. The influence of the great pioneer archi- 
tect Louis Sullivan, of the imaginative Hugh Ferris and 
of the creative Saarinen had already left their imprint on 
contemporary design in vertical architecture as exempli- 
fed in our towering skyscrapers. But by this time there 
was already becoming manifest new functional hori- 
zontal architecture, low, long and horizontal structures of 
singular beauty under the influence of creative designers 
like Gropius, Aalto, Van der Rohe and le Corbusier. 

Most challenging, however, in horizontal form was a 
comparatively unknown school of design of welded steel 
rigid frames that began to appear here and there stretch- 
ing out their power in undulating shafts of extended 
rhythm. What did that mode of functional steel ribs 
portend, holding sway in single leaps where we were 
accustomed to see trusses zigzagged aloft? 

With a view to learning the effect welding might have 
on the future of architecture, the late E. W. P. Smith, 
Consulting Engineer, Lincoln Electric Co., Cleveland, 
was invited to address the above convention. In a pro- 
vocative lecture of absorbing interest, Ed. Smith showed 
the way to new creative architectural form with welded 
rigid frames. His memory will remain enshrined in the 
knowledge which he left to the future by that lecture and 
by others. This lecture is intended to carry on where he 
left off in 1939. 

The advent of the war skyrocketed the welding process 
to almost universal demand and use because of sheer 
necessity. Steel became war’s mighty weapon, speed in 
production the first requirement, strength in that steel as 
essential as the lives it meant to save. Welding was the 
process that proved most efficacious to that end. Its 
accomplishments are now history crammed with record- 
breaking precedents in quantity, quality and efficacy. 

Bailey bridges consisting of prefabricated and identical 
welded units fabricated in various shops here and in 
England were concentrated in dumps, selected without 
regard to their origin, pinned together for short spans, 
set in vertical layers for long spans and presto, like magic 
toys they functioned immediately to carry fully loaded 
trains of material over rivers and ravines. Precision 
without precedent, speed without precedent, strength for 





* Eprror’s Note: This monograph is an extract from notes for lecture 
lelivered by the author at the College of Architecture and Design, Univer- 
sity of Michigan, Ann Arbor, on April 14, 1948. The notes were supple- 
meee by slides, illustrations and creative designs other than those published 
1ere. 

t Consulting Engineer. 
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rugged use—thus read the record. Welding made that 
record possible. Without welding our war record could 
not have been made. 

While costs were not of prime consideration, economies 
followed naturally in the wake of speed through welding. 
Our Navy Department, generally conservative, reached 
out boldly, threw aside tradition, changed from riveted 
to all- welded caissons of floating dry docks, saved 33% in 
weight of steel, reduced time of fabrication one-third, and 
to quote their report ‘‘paradoxically made for added 
strength and stability.”’ It sounds almost magical. It 
is cold fact. 

These are some tidbits picked at random from endless 
testimony as to the strength of welds and their efficacy. 
Because of that strength, speed and economy, welding 
became the dominating process for uniting metals during 
the war. 

That process is now yours with unlimited possibilities 
for creative architectural design with gentle curves or 
daring thrusts. 


The Rigid Frame 


Take your pencil, sketch a simple straight beam, bend 
it, strengthen the bend properly and there you will have 
the elementary rigid frame. Two operations made it a 
rigid frame—the change in direction of its neutral axis 
and the addition of sufficient strengthening material at 
the bend to preserve its hegemony of internal resistance 
through continuity. If that bend consist of a sweeping 


curve without rivets, your sketch will represent the ele- 
mentary welded rigid frame. 

Add two more bends with legs turned downward, widen 
those bends, and you will have another type of welded 
It now has a complete form applicable to a 


rigid frame. 
building. 














Fig. 1—Rigid Frame Bridge Carrying Bronx Parkway Exten- 
sion Over New York Central Railroad at Mt. Pleasant, N. Y. 



















Fig. 1 (A)—Close-up View of Knees in Fig. 1 Before Encase- 
ment in Masonry 


Try a few more bends outward at will along functional 
paths or in fanciful design, as for example a theme build- 
ing (or accent motif) for an exposition group, completing 
the two basic operations at each bend, and see what you 
can see? 

You have now moved out into space in a two-step or 
waltz rhythm of functional design or perhaps in a rhumba 
of architectural fancy with knees bent, sudden dips and 
swings which you had never previously attempted. Or 
perhaps your creative rendering has developed in a key 
suitable to a certain client after the Stoics—a few sharp 
bends, several cold thrusts, a downward plunge, deep 
anchorage in the earth. Is it really possible to build as 
projected a symphony in steel with rigid frames? 


ood 





Fig. 2—All-Welded Yale Dormitories Built in 1931. (View 
Shown Is Similar to the Elementary Welded Rigid Frame in 
the First Rendering) 


Since we are now exploring the possibilities of creativ: 
architectural steel] design, let us first turn and face 
reality in the living structure. 


Reality 


The rigid frame is a structural “tour de force’’ execut: 
for economy or functional form or for both purposes 
This is true whether it is constructed of concrete, steel or 
wood. Esthetic form is a natural accompaniment bh 
cause of the stress behavior pattern, highest stress at kne« 
and lower at crown, permitting a sweeping curve for 
economy. 

Concrete rigid frames came first, followed by riveted 
steel types. Both types borrowed the arch form, gave it 
legs, unveiling at grade crossings structures of economy 
and new functional design. Welded steel rigid frames 
came later. Whereas the title of this lecture features 





Fig. 3—Field House for Purdue University (Representing Type of Rigid Frame Design Developed by the 
American Bridge Co.) 
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Fig. 4—Rigid Frame Subway for New York Central Railroad, 
West Side Improvement, New York City. Designed by Madi- 
gan-Hyland, Consulting Engineers, New York 


welded rigid frames, your education would be biased, it 
would not be complete if I proceeded by ignoring the 
riveted types. There is no denying the age of outstand- 
ing structural accomplishments with the riveting process. 
Towering structures stand testimony to their time 
proved strength. Besides, there are still many persons 
prejudiced against welding and you might be one of 
them Accordingly, both types of structures will be 
examined from studies of living structures. These 
studies will serve for discussion based on fact rather than 
opinion. Comments will follow translating those facts, 
accompanied by brief historical notes. 

Figure 1 presents a steel rigid frame bridge, one of 
many built by the Westchester County Parkway System 
in New York State in the twenties. Planned for esthetic 
form and economy, it had other advantages. It per- 
mitted saving in headroom below the structure and re- 
quired a lower depth at crown than would have been 
necessary with simple girder design. Note sweep of the 
lower chord curve which closely follows the stress be- 
havior pattern. Figure | (A) is a close-up view of the 


riveted knees before they were encased in masoury. 





Fig. 5—All-Welded Rigid Frame Plant of the Lincoln Electric Co., Cleveland, Ohio. 
Full Rigid Frame Spans in Lower View; Close-up View of Knee, Upper Left; Saw-Tooth 


Frames, Upper Right 
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Fig. 6—Close-up View of Knee of Riveted Steel Rigid Frames for 
Field House Built in 1939 


The Westchester County Parkway system was among 
the first to employ rigid frame construction while at the 
same time exploiting to the full its natural esthetic ad- 
vantages. The above structure won the first prize in 
esthetic steel design for 1929 awarded by the American 
Institute of Steel Construction. (Reproduced from The 
Rigid Frame Bridge by Hayden by per 
mission of John Wiley & Sons.) Arthur 
G. Hayden, Designing Engineer, in 
charge of that program of rigid frame 
bridges had vision and courage in ad- 
dition to outstanding ability. He 
would have welded some of those 
bridges if permitted—and that was 
more than twenty years ago. 

Figure 2 presents one of a group of 
Yale dormitories built of all-welded 
steel construction in 1931. The roof 
framing is similar in form to the simple 
type of welded rigid frame in your first 
rendering herewith. Many compli- 
cated steel connections were reduced 
to the simplest form by the employ- 
ment of welding under Elwyne E. 
Seelye, Consulting Engineer. (Repro 
duced from Arc-Welded Steel Frame 
Structures by Gilbert D. Fish by per- 
mission of McGraw-Hill Book Co.) 

Prior to this and during the twenties, 
welding emerged from the laboratories 
for use in the construction of a num- 
ber of smaller buildings. It was during 
that period that welding ‘‘came of 
age”’ through construction fostered by 
manufacturers of welding equipment 
and a few pioneering engineers among 
whom was Gilbert D. Fish, well known 
for his welded design of the Air Termi- 
nal at Grand Central Station in New 
York. 
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Fig. 7—Drawing by Navy Dept. Showing Comparison of Conventional Riveted Truss Design and Welded 
Rigid Frame Design for Structural Shop, Navy Yard, Boston, Mass. 


Figure 3 presents a type of riveted rigid frame for field 
houses and auditoriums developed by the American 
Bridge Co., in the early thirties. To quote their own 
statement, “‘it eliminated interior columns, deep trusses, 
unsightly networks of small members and bracing sys- 
tems, afforded a minimum obstruction to light, ventila- 
tion and vision without any material increase in cost.”’ 

All of those advantages apply equally to welded rigid 
frames as we will soon learn. 

Construction of those steel rigid frames in the early 
thirties by the American Bridge Company and others at 
once paved the way for architecture to uncover building 
steel to artistic view. Every effort in the past made for 
concealment of the sprawling steel skeleton wherever 
practicable aside from fireproofing purposes for trusses 
in buildings could never make any pretense at beauty. 

Figure 4 presents a view of a riveted rigid frame sub- 
way built in 1936 for the New York Central Railroad in 
the West Side Improvement in New York City. Planned 
primarily for economy over its adjoining section in which 
through girders were used on masonry walls, its architec- 
tural line cannot be denied. $1,200,000 was saved by 
use of the rigid frame design. 

Note the straight top and bottom chords and the right 
angle knees, a variation from the curved knees and main 
spans previously studied. Other variations will be pre- 
sented as we proceed. You will thus become familiar 


with their versatility, distinct advantages aside from 
their economy. 

Figure 5 represents the all-welded rigid frame plant « 
the Lincoln Electric Co., Cleveland, Ohio, designed an: 
constructed’ by the Austin Co., architectural pioneers i1 
functional welded steel design. Note the artistic form oi 
the loft and the saw-tooth frames, resembling in some cd: 
gree the “‘dips’’ in your rendering as you began thes 
studies. Observe also that natural simplicity of th 
knees, a characteristic made possible only by welded 
construction. 

Similar types of welded rigid frame design for industria! 
buildings were brought forth early by the architectural 
firm of Albert Kahn of Detroit. Their ‘dips’ for saw 
tooth framing were shop-welded and esthetic in appear 
ance. Some of their early designs used rivets for the field 
connections. 

Thus in the thirties courage abetted by creative art 
integrated with structural design made for wider exploita 
tion of new functional form with welding, serving at onc: 
as a challenge to the future in horizontal steel building 
design. Further impetus was given to that trend by 


full-size tests of both welded and riveted rigid frames con 
ducted by the U. S. Bureau of Standards in conjunction 
with the American Institute of Steel Construction. To 
quote from a research pamphlet published by the U. 5 
Bureau of Commerce in 1938, 
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Fig. 8—Welded Rigid Frame Bridge in Connecticut on the Wilber Cross Parkway at the Derby-Milford Road 
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Fig. 9—Morris Ave. Bridge, Cross-Bronx Expressway, New 
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York State Project 


for the increasing use of rigid frames is their economy . . . 
ease of maintenance and other advantages.”’ There you 
have another cold statement of facts previously indicated 
for other structures 

Architecture was now fortified to plan new functional 
form with riveted or welded steel rigid frame design in the 
light and experience of structures already built. Welded 
frames were obviously more esthetic and functional. But 
the welded joint was still a mere infant in age compared 
with the riveted joint. Since confidence in the welded 
joint and its strength had not fully matured in the late 
thirties, there evolved as a result a “hybrid’’ type of com- 
bined riveted and welded rigid frame which we will pres- 
ently consider. 

Figure 6 presents a close-up view of a knee in a riveted 
steel rigid frame for a field house built in 1939. It poses 
a question for academic discussion and comparison with 
all-welded knees. Observe the mass of field rivets re- 
quired to make the joint in the knee. Not shown are 
additional rivets in quantity on the bottom flange of the 
curve. Observe also the mass of reinforcing plates re- 
quired. What is the necessity for these massed forma- 
tions of additional splice and reinforcing plates and the 
hundreds of rivets around that joint? The answer is 
simple. There must be continuity in that joint to make 
it a rigid frame and with rivets there is nothing else you 
can do to obtain that continuity. 

Let us return to the fundamental principles we have 
already discussed. 

A rigid frame is a monolithic structure typifying all- 
continuity. 


Fig. 10O—All-Welded Vierendeel Trusses at the International Agricultural Chemical Co. Plant, Chicago, Ill. 
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No riveted steel rigid frame can develop continuity 
without massed formations of additional splice and rein 
forcing plates and regiments of rivets at its joints as ob- 
served here. 

Welding is synonymous with continuity—its very 
process of fusion makes for natural continuity. This is 
the crux of the difference between the riveted and the 
welded rigid frame. You have already examined both 
types of design and it is hardly necessary to point out the 
naturalness and simplicity of the welded type. These 
factors we are taught are basic to functional architecture. 
But if you are afraid of welding and select the riveted 
type, you must be prepared to sacrifice those basic char- 
acteristics for functional design. You must also be pre- 
pared for a similar massing of material and defensive 
rivets in close formation as above in the knee joint. The 
fact is that a joint anywhere in a riveted design will re- 
quire similar fortifications in steel. You cannot avoid 
them. 

We might now pause before planning an all-welded 
design in fear that its joints cannot be assured the 
strength of rivets. Let us examine this structure further. 
Have you noticed anything unusual in the web plate of 
thisknee? Passing right through its vital points of stress 
are simple, unobtrusive and unfortified welded joints 
which must perforce function 100% for safety. Dare 
any one question the strength of those welded joints? 
They are very much alive today beside their riveted part- 
ners and doing just as much work. The fact is that 
welding sneaked into that joint quietly because there is 
no other way of fabricating a rounded riveted knee for a 
large frame. 

Figure 7 presents a welded rigid frame design of a 
structural shop executed by the Navy Department in 1939. 
(Reproduced from THE WELDING JOURNAL, Jan. 1940.) 
Beside it is a conventional riveted design made by the 
Navy for a comparison of costs. The welded rigid frame 


design was $14,000 lower in cost and it had other advan- 


tages. To quote from their report “‘it effected a reduc- 
tion in the height of the entire building of 9 ft. 6 in. anda 
corresponding saving of future maintenance and heat- 


Fig. 10 (A)—-Offficial Photograph of the First Vierendeel Truss 
Bridge Built and Tested to Failure in 1897 in Belgium 


Fig. 10 (B)—Vierendeel Truss Bridge, Belgium, Typical of Many 
Built During Lifetime of Prof. Vierendeel 
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Fig. 11—Architect’s Rendering of Proposed All-Welded Rigid 
Frame Design for the Second Avenue Subway, New York City 
(United Nations in Background) 
ing.”’ That statement of fact requires no comment othe: 
than the suggestion to store it for future reference. 

Note the angular knees as compared with the round and 
square types of knees presented so far. 

Figure 8 presents an all-welded rigid frame grade cross 
ing constructed several years ago by the Connecticut 
State Highway Department. The view is that of 
monolithic steel structure as natural as though made i 
a single mold. Note the knees and their architectural 
simplicity for comparison with that of a similar type o! 
riveted rigid frame grade crossing in the next study. 

Figure 9 presents a close-up view of the knee of 
riveted rigid frame grade crossing projected for early cor 
struction in New York State. It has single spans som: 
what longer than those in the preceding study. Other 
wise it is similar in outline. Its design is excellent and 
hardly any improvement is possible for its type of riveted 
design. But from an architectural viewpoint, by con 
parison with the all-welded knee in Study No. 8, the clos: 
formations of rivets resemble a shell-pocked area. 

Figure 10 presents the interior view of an industrial 
plant designed and constructed by the Austin Co., i1 
which Vierendeel trusses (rigid frames) proved most 
suitable. Carrying tracks through the trusses, loads 
overhead, and capable of carrying suspended loads, this 
design is truly functional. Without striving for estheti 
effect, the simplicity of the monolithic joints at once tak: 
on natural beauty. How different in appearance fron 
the original riveted design conceived by Prof. Vierendee! 
fifty years ago! So convinced was he of its efficacy that 
he paid for the construction and testing of the first full 
size model shown in Fig. 10 (A). Prof. Vierendeel lived 
to see numerous riveted bridges built and acclaimed for 
their esthetic appearance. Figure 10 (B) is an example 
But Vierendeel trusses are basically expensive and the 
riveted designs of this day remain almost like the origina! 
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Fig. 12—2,000,000 Gal. Water Tank, Washington, D. C. 
‘Photo by Delmer L. Curtis Aerial Photo Service, Tulsa, Okla.) 


prototype, studded with myriads of rivets and splice 
materials. Welding eliminates the fortifications of excess 
metals and the rivets that they make necessary. 

Figure 11 presents an architect’s sketch of an all- 
welded type of rigid frame subway proposed for the new 
Second Avenue line in New York City instead of the con- 
ventional riveted type of articulated bents. Conceived 
with the idea of mass production of identical units, its 
construction will effect vast savings aggregating thou- 
sands of tons of steel and many millions of dollars in 
costs. It is presented here only to indicate what savings 
the future holds in store for welded rigid frame design in 
horizontal form. 


Yesterday Resigns for Today 


Selected studies of living and projected rigid frame 
structures have now passed in academic review, reflecting 
a generation of performance upon which architecture can 
safely pass judgment for their own planning. The 
choice of riveted or welded construction, if not warped 
by preconceptions, can definitely be based upon fact. I, 
for one, can look back with reverence upon riveted struc- 
tures I designed forty years ago which still stand as 
sentinels of strength, and to many others which I de- 
signed throughout those intervening years. The advan- 
tages of riveted design over welded design have thus been 
recognized for certain types of construction and under 
certain conditions. It is only in a spirit of progress, Yes- 
terday resigning in favor of Today that welded rigid 
frames are presented herewith as a more advanced and 
more fundamental basis for creative horizontal design. 
As evidence of its possibilities let us move forward for a 
brief preview of Design of Tomorrow in terms of Today. 


Creative Design 


Throughout the ages there has been a close relationship 
between painting and architecture. Both arts had their 





Fig. 13—-2,500,000 Gal. Standpipe, Tulsa, Okla 


baroque periods. Present day interest concentrates on 
good clean design and the most effective use of materials 
To modern painters, ‘‘architectonic’”’ is an adjective in 
great favor. Conversely painting has influenced archi 
tecture. The compositions of the painter Mondrian 
have their exact counterpart in Mies Van der Rohe's 
Metallurgical Research Building at the Armour Research 
Foundation, Chicago. 

Welding has liberated steel from its old limitations to 
such a great extent that it is now possible to make almost 
any kind of design. We could reproduce the angles of 
Picasso, we could experiment with steel as the painters 
did with paint. But whereas the painters can be escap- 
ist or bizarre occasionally, the architect must first of all 
consider function. 

Suggestive of a surrealist symbol by Dali is an all 
welded steel creation by the Chicago Bridge & Iron Co., 
Fig. 12. Actually a water tank designed to harmonize 
architecturally in a select environment in Washington, 
D. C., it appears as a figure conceived in ‘‘the mind's 
eternal heaven where dreams are begot.’’ Its singular 
esthetic form was made possible only by welding 

Figure 13, majestic in its apparent isolation, at once 
stands out as a challenge to the imagination. That, too, 
is a water tank. 

Let us now return to the beginning of this lecture and 
your creative renderings, some of which were functional 
and others fanciful. We have just observed variations 
in horizontal steel design that were without precedent in 
structural form prior to this new age of welding. Reality 
as manifested in living structures revealed possibilities 
which we could only imagine before we began these 
studies. Natural in form as though cast in a single mold, 
vertical shafts of steel joined up with others shaped to 
individual needs and purposes to hurdle over space in 
single leaps—monolithic frames seemingly without end. 
Do your creative renderings seem more possible now? 
These living structures of today stand testimony to your 
unlimited possibilities for a New World of Tomorrow 
with Welded Rigid Frames. 
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NERT-ARC welding (fusion of metal by an electric 
arc between it and a refractory electrode in an atmos- 
phere of inert gas) is generally accomplished with 
alternating current. Direct current of the proper 
polarity for fluxless welding of aluminum—electrode 
positive—causes excessive heating of the electrode and 
uncontrollable melting, also mechanical instability of the 
are. A d.-c. arc long enough for easy manual operation 
has a tendency to hang on to hot spots on the metal 
being welded and will either skip or wander as the elec- 
trode progresses along the seam, but the a.-c. are will 
follow steadily the motion of the electrode. 

As a.-c. inert-arc welding requires special power equip- 
ment and may cause unusual demands on the power 
supply circuits, an investigation of these demands seems 
in order. 

The usual a.-c. arc-welding transformer will not suc- 
cessfully operate an inert-arc as the open circuit or re- 
striking voltage required to start current flow for the half 
cycles when the work is negative is far above that of the 
transformer. Arc welders generally have open circuit 
voltages on the order of 75 v. rms. but approximately 200 
v. are required for consistent stability of an arc in argon 
and much higher voltages are required in helium. Not 
much voltage is required to start emission of electrons 
from a tungsten electrode, therefore a low voltage welder 
will permit only alternate half cycles of current to flow, in 
other words the arc will act as a rectifier. Fluxless weld- 
ing cannot be accomplished this way because the half 
cycles of work negative are the ones during which the 
oxide films on the metal ate dispersed so that the molten 
metal can flow together to make a weld. The use of 
high 60-cycle voltage is impracticable for the reason of 
shock hazard, cost and high kilovolt-ampere demand. 

Two quite different equipment designs have been de- 
veloped to permit inert-arc welding with moderate power 
voltage. One widely used method is the addition of a 
high-frequency pilot to a welder of usual voltage. The 
pilot superposes on the 60-cycle power a high voltage at 
frequent intervals, usually many times in each half cycle 
of 60-cycle current. By this means the work-negative 
half cycles can be started each time and fluxless welding 
is possible. 

Because of the high voltage needed for reliable impulse 
starting, several hundred to several thousand volts, con- 
siderations of operator safety require that the frequency 
of the pilot voltage be high enough so that skin effect 
protects the operator from shock. Frequencies on the 
order of 100 ke. to 2 me. are generally used. Unfortun- 
ately, the high voltage at these frequencies causes con- 
siderable radio noise to be radiated from the welding 
lead. It is possible to shield the generating equipment 
but the leads required for welding cannot be shielded and 
even a few feet of lead make an excellent antenna. Com- 
plete shielding such as placing the entire equipment and 


* Conference paper presented at the A.I.E.E. Winter General Meeting, 
Jan. 29, 1948. 


Tt General Electric Co., Holyoke, Mass, 
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work in a metal clad room and filtering all incoming powe, 
lines is usually too expensive. In some application; 
metal frame buildings have provided sufficient shieldin; 
to avoid serious interference with radio communicatio: 
However, there have already been many instances wher 
radio interference from high-frequency pilots has caus 
shutdown of welding equipments in the short time 
years—that this type of welding has become widesprea 
The rules of the Federal Communications Commission se 
limits on radiated field strength at all frequencies abo) 
10,000 cycles, and these limits are lower than the radi. 
ation that can be expected from a high-frequency pilot 
circuit with power adequate for proper stabilizing of 
inert-arc supplied by a low-voltage 60-cycle transformer 
The frequency bands assigned for industrial heating 
equipment, 13.66, 27.32, 40.98 and 2450 megacycles ar 
not suitable for high-frequency pilots. The capacitance 
current to the operators hand and corona, caused by 
capacitance current between cables and ground, are ex- 
cessive. Also it is probable that the modulating effect oj 
the spark discharge through the welding are would cause 
harmonic radiations above the specified limits. 
Turning to the low-frequency part of the circuit addi- 
tional problems are encountered. Contrasting with th 
usual welding arc in which the electrode and the metal 
being welded have similar characteristics, the tungsten 
electrode used in inert-arc welding operates very much 
hotter than the molten metal being welded and emits 
electrons much more readily. This results in a d. 
component of current. The d.-c. voltage component is a 
function of electrode size and temperature, arc length and 
gas used and is generally in the range of 4to 12 v. The 
direct component of current is subject to variation de- 
pending upon the equipment used, being equal to the volt- 
age divided by the d.-c. resistance of the welding circuit. 
Length and size of welding lead used will affect d.-c. 
component substantially as the resistance of the small 
water-cooled cable used with most inert-are electrode 
holders is large. Also the rating and design of the weld- 
ing transformer will affect it. Tests on typical equip- 
ments show d.-c. component ranging from 40 to 70% of 
total rms. secondary current, with 50% as the most usual. 
The d.-c. component is so large as to cause serious prob- 
lems in addition to the nuisance problem of forcing the use 
of a large direct reading a.-c. ammeter to measure current 
because a current transformer is useless in such a circuit 
The oscillograms of Fig. 1 show typical current and arc 
voltage wave shapes. The flat-topped portion of the arc 
voltage occurs when the work is negative, and is a much 
higher voltage than the other half cycle but is of much 
shorter duration. The large d.-c. component of current 
is obvious in the oscillogram; d.-c. equals 55% of total 
rms. current. Figure 2 shows two parts of oscillograms 
of primary and secondary current, the first taken im 
mediately after starting, the second, one and one-half 
seconds later. Here may be seen one of the most trouble- 
some problems arising from the d.-c. component. This 
component slowly saturates the transformer core requir- 
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Fig. 1—Oscillogram of Arc in Argon Between Tungsten and 
Aluminum Standard Arc Welder. Upper Trace, Arc Voltage; 
Lower Trace, Arc Current 


ing a large additional primary current flow to excite the 
core. The magnitude of the excitation current is de- 
pendent somewhat upon design of the transformer, prin- 
cipally air core reactance of the primary winding. Tests 
on high reactance transformers of the adjustable coil type 
show a fairly simple rule for estimating input to the 
windings: the rms input current exceeds the normal for 
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Fig. 2—Oseillograms of Secondary and Primary Current Standard Arc Welder 


pure a.-c. output by approximately the percentage equal 
to the percentage of d.-c. component of welding current 
to total rms. welding current; for example, if d.-c. com- 
ponent is 50% of total output (a.-c. component 86.6%) 
the primary input will be approximately 150% of normal 


for 100% pure a.-c. output. This fact has caused trouble 
with application of standard are welders to inert-are 
welding. In addition to the likelihood of underestimat- 
ing the output current there is the danger of burning out 
primary windings because of the high input current; to 
be safe the input current should be measured. 
Saturation of the core causes the input current to con- 
tain large amounts of harmonics as is obvious from the 
oscillogram. Table 1 shows an analysis of input current 
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Table 1—Input Current to Arc Welder Welding 
Aluminum in Argon 


— No Capacitors - —With Capacitor 


“7, of 60 of 60 

Amperes Cycles Amperes Cyck 
Total rms. 63.2 105 45.6 117 
60-cycle 60.0 100 39.0 10K 
120-cycle 14.5 24 16. 1] 
180-cycle 12.5 21 15.0 39 
240-cycle 5.3 9 6.0 15 
300-cycle 2.7 5 3.9 10 
360-cycle 0.3 ia > 4 
420-cycle 0 3.4 9 L 
480-cycle 0.5 1.6 : 
Input 60 cycles if 

no d. c. in sec. 41.5 21.8 


The first two columns show currents when no power factor 
correcting capacitors are present, the second two columns 
show input when the usual capacitors are present. It 
will be seen that the capacitors reduce the 60-cycle com- 
ponent as in any welder but have no substantial effect 
upon the harmonics. The d.-c. component in the second- 
ary has increased by 50° the input to the welder without 
capacitors, but has doubled the input to a standard 
power factor corrected welder. These tests were 
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Fig. 3—Oscillogram of Current and Voltage in Inert-Arc 
Welder; D.-C. rr ., eee, Arc Current; Lower, Arc 
oltage 


on a standard 200 amp. 75 v. are welder, total rms. out- 
put current 120 amp., d.-c. component 60 amp. (50%), 
input voltage 220. 

It is difficult to generalize upon the effects of harmonic 
currents in the power system. They are always undesir- 
able but the degree will be determined by system imped- 
ances and connected apparatus. In some cases there 
may be undesirable circulating currents in other equip- 
ment such as capacitors or motors. In large installations 
supplied by exposed circuits telephone interference might 
be a factor. 

The second type of inert-arc welding equipment! 
eliminates all the problems of saturation, harmonics and 
high input by the use of a low voltage series capacitor 
in the welding circuit to suppress the d.-c. component. 
Secondary and primary currents are then practically 
pure sine waves. The arc stability is greatly increased 
by this circuit and by a moderate increase in secondary 
voltage—75 increased to 100 v.—it is possible to elimi- 
nate the high-frequency pilot with its attendant radio noise 
problems. 

The oscillograms of Fig. 3 show secondary current and 
are voltage with the series capacitor circuit. It will be 
seen that the half cycles of high arc voltage (work nega- 
tive) are now 180° instead of approximately 130 to 150° 
and that simultaneously the current is of normal magni- 
tude rather than being the small portion of an offset 
wave. Therefore, the power in the are during the half 


1 Welch, A. U., “Alternating Current Inert-Atmosphere Arc Welder for 
Aluminum ,”’ Elec. Mfg., 40 (10), 135 (1947). 
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Fig. 4—Relative Melting Effect of Inert-Arc on Aluminum. 
Upper, D.-C. Component; Lower, D.-C. Component Suppressed 


cycle of highest power is much larger than in the circuit 
with d.-c. component. Thus, it would be expected that 
for the same current the heat input to the work would ly 
increased and the photographs of Fig. 4 verify this. The 
area of fusion is broader and slightly deeper when thy 
d.-c. component is suppressed. Tests on both pieces 
illustrated were made by holding an are on '/,-in 
aluminum plate in argon at 270 amp. rms., with */;-in 
are length at 12 in. per minute travel speed. The in- 
creased heat at the electrode requires use of a slightly 
larger electrode, approximately 20% in diameter, for 
example */,5 in. in place of °/g in. It is not within th 
scope of this paper to include a detailed discussion of the 
effects of the difference in heat distribution or mechanical 
are characteristics as these are problems of welding tech- 
nique. Both circuits are in wide use successfully. For 
high-current welding the reduced blasting effect of the 
arc when the direct current is suppressed is an important 
consideration. Perhaps as important as any consider 
ation is the greater consistency of the d.-c. suppressed 
circuit; it is not subject to the uncontrollable variation 
of d.-c. component caused by variation in set up, leads, 
transformer size, etc. 

Even though the 33% increase of voltage desirable for 
eliminating the high-frequency pilot increases the kilo 
volt-ampere input the net input is less than for a 75-\ 
welder without direct current suppression. To make tl« 
following comparison conservative the increased heat 
output per ampere of the d.-c. suppressed circuit is ig 
nored. Comparing a standard 75-v. 200-amp. arc welder 
with the usual 5-kva. power factor correction capacitors 
and a standard 100-v., 200-amp. inert-are welder with 
7.5 kva. of capacitance, both operating at 145 amp. rms 
output (38% direct current in the 75 v. welder) the 
tested inputs are 11.7 kva in the 75 volt welder and 7.6 
kva. in the inert-are welder, a reduction of 35%. Power 
factor correction cannot practicably be increased much 
in the lower voltage welder because of two reasons: the 
capacitors do not remove harmonic currents, and it is un 
desirable to have the input at no load or minimum load 
higher than at rated load. 
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THE FRACTURE OF METALS 


Jecause of the several failures of 
welded ships during the past few years, an 
intense interest in the fracture of metals 
has developed. The monolithic character 
of welded structures, the fact that crack 
propagation is fast, the quality (particu 
larly notch sensitivity) of available steels, 
the design and workmanship have all 
helped to complicate the problem. Engi 
neers and designers, therefore, must intel- 
ligently gain an insight into how, why and 
when fractures occur so they will be able 
to build and design safer, more durable 
structures rather than overdesigning to be 
safe, which sometimes only increases the 
possibility of failure. 

In publishing in booklet form a report 
to the Bureau of Ships of the U. S. Navy 
entitled ‘‘The Fracture of Metals,”’ by M. 
Gensamer, E. Saibel, J. T. Ransom and 
R. E. Lowrie, the AMERICAN WELDING 
Society has provided means for engineers 
and designers to intelligently approach the 
problem. The report simultaneously is a 
summary of reviews of the literature and 
direct interviews with outstanding men in 
the field. As such, it represents a compi- 
lation of the present knowledge of the laws 
and the fundamental mechanism of frac- 
ture in one booklet for ready reference 
From the above it can be understood that 
ideas presented are a combination of 
many expert opinions and therefore do not 
represent the thinking of only one indi- 
vidual on this subject. 

The booklet is divided into two parts 
Part I includes the original survey of the 
literature and an analysis of the theories of 
fracture and applications of principles, 
while Part II serves as a supplement in 
that it uses the framework established in 
Part I to clarify new developments in the 
theories of fracture and plastic flow. In 
addition to the extensive bibliography of 
approximately 300 references, a recom- 
mended research program is outlined for 
those interested. 

The survey of the literature discusses the 
basic concepts and covers the factors in- 
volved, such as state of stress, prior strain 
history, cyclic loading, size effects, tem- 
perature, strain rate, composition and 
structure. Applications of the principles 
are discussed in relation to the notched- 
bar impact test and ship cracking. 

This booklet and ‘‘The Problem of 
Fracture,’’ by John Hollomon, which was 
published about a year ago by the AMERI- 
CAN WELDING Society, make it possible to 
visualize if and how many of the confusing 
theories are related to each other. 

Copies of ‘‘The Fracture of Metals,’ 
which is priced at one dollar, may be ob- 


tained from the AMERICAN WELDING 
Society Headquarters, 33 W 39th St 
New York 18, N. Y. The usual discounts 
to members on individual copies will apply. 


CHANGE OF ADDRESS 


The Membership Department strongly 
requests that any change of address be 
promptly submitted to Headquarters so as 
to avoid delay in rec eipt of THE WELDING 
JOURNAI 

It is further requested that the code 
number assigned the member or subscriber 
be listed so as to facilitate its location at 
headquarters. 


$2000 IN PRIZES FOR PAPERS ON 
RESISTANCE WELDING: DESIGN 
APPLICATION—-RESEARCH 


Announcement has been made of cash 
prizes to be awarded in 1948 by the Resist- 
ance Welder Manufacturers’ Association 
for outstanding papers dealing with resist- 
ance welding subjects. The total amount 
of the awards is $2000, and a wide choice 
in subject matter is allowed in order to 
assure eligibility to all papers which cover 
worth while and significant achievements 
in the field. The contest judges will be 
appointed by the AMERICAN WELDING 
Society, and awards will be made at the 
1948 Fall meeting of the Socrery. The 
prizes and rules governing the contest are 
as follows: 

One prize of $750 for the best paper 
emanating from an industrial source, con 
sulting engineer, private or government 
laboratory, or the like, the subject matter 
of which is concerned specifically with re- 
sistance welding. There are norestrictions 
on the scope of the subject matter. For 
example, it may be devoted to redesign of 
a product or products for resistance weld- 
ing, improvement (from a welding and cost 
viewpoint) in a present design for resist- 
ance welding, resistance welding research, 
development of new procedures to broaden 
the field of application of resistance weld- 
ing, etc. Papers in these categories should 
explain the economic importance of the 
accomplishments described—that is, cost 
savings, production improvement, scope 
of application, etc. 

A prize of $500 for the second best paper 
in the above classification. A prize of $250 
for the third best paper in the above classi 
fication. 
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A prize of $300 for the paper eman 
from a university source (that is, either a: 
instructor, student or research felloy 
which in the opinion of the Board of Awar 
is the greatest original contribution to ¢] 
advancement and use of resistance weld 
ing. A prize of $200 for the second 
paper emanating from a university sour 

The contest is open to anyone, without 
restriction, from the United Stat: 

It is also oy 
to any member of the AMERICAN WELI 
ING SOCIETY in any grade from any pla 
in the world 


possessions and Canada 


The contest is consider: 
having opened Aug. 1, 1947 and 
close on July 31, 1948 
eligible for this contest all papers must 


In order to 


ire) Pees cea -F — 


forwarded so as to be delivered at Ami 
CAN WELDING Society headquarter 
later than 5:00 P.M., July 31, 19 
Papers which are to be presented at 
Annual Meeting of the AMERICAN W! 
ING Society in October may also b 
tered in this contest, in which case a dr 
or copy of the paper must be filed wit! 
AMERICAN WELDING SOCIETY not 
than July 31, 1948. To be eligible, aut! 
must indicate paper has not been 
sidered previously in the contest, or 
not have been presented or published 
where prior to its 
WELDING JOURNAI 

All papers submitted in the cont 
come the joint property of the R.\W 
and the AMERICAN WELDING SOCIETY 
will retain all rights thereto. The Am: 
CAN WELDING Socrety will appoint 
judges, who will judge the relative meri 
of the various papers submitted and mak 
the awards accordingly. The decisio1 
the judges will be final. 

For the author or authors to be eligi 


appearance in 


ar 


for this award, the paper shall descri 
clearly original work done by them or u 
der their supervision on resistance wel 

in any of its aspects by any method 
process. The paper shall be a full dis: 
sure of the subject. The paper shall con 
tain no statement which is unethical ad 
vertising or sales promotion. The paper 
may contain statements of fact, including 
the names of either individuals or organi 
zations of any kind, commercial designa 
tions, trade names, etc. The minimum 
length requirement is 2500 words. 

All papers must be typewritten, doub!l 
spaced, written on one side only of blank 
white paper. Photographs, charts, grap! 
etc., may either be attached directly to t! 
copy or may be detached, in which ca 
they should be clearly identified with 
figure numbers, captions, etc. 

Papers entered in this contest should |! 
sent to AMERICAN WELDING SOCIETY, 
W. 39th St., New York 18, N. Y. 





uheu AMSCO CONSERVATION WELDING 
comes into the picture! 
D 

Every equipment and machine part consigned to the scrap 
pile leaves its “‘red ink’’ mark in your ledger: the cost of 
replacement, the paralyzing of equipment while waiting 
for hard-to-get parts, the slow down of the job you're 
handling. This new welding products bulletin shows how 


to keep equipment producing by keeping parts out of the 
scrap pile with Amsco Conservation Welding. 


All Amsco welding products are developed solely for the 
reclamation, rebuilding, repairing, and hardfacing of 

















Ami equipment parts subject to wear. For a fraction of re- 

mt placement costs, damaged or worn parts can be restored 

™m 

ane FREE!! New Amsco Welding quickly to full usefulness; or new parts can be protected 

sic Products Bulletin 1047-W before use to multiply their ordinary service life many 

eligibl Gives complete characteristics and specifica- times. 

e tions for each welding rod or electrode. Over Take wasteful scrap piles off your list of “‘necessary 

Shes 90 drawings and on-the-job photographs show on 99 ° . — 

te ingenious shortcuts. Handy alphabetical index evils’, and wherever impact, abrasion, and frictional 

hod erg each oe pee the 3 ae ro wear are cutting into your profits put Amsco cost-cutting 

‘ almost ever i ication. i ° . 

dis soon: Sieitten Acne Sanden oats watt. welding products to work. Send for free Bulletin 1047-W 

mS on ing rods, electrodes, inserts and bulk metal.) today—it’s a complete, fully illustrated guide to WHAT 

‘ail aca “ 

aa welding rod or electrode to use. 

‘luding 

organi AMERICAN | — —— 

esigna 

AMERICAN MANGANESE STEEL DIVISION 

— OMPANY > CHICAGO HEIGHTS, ILL 

| Diana 

sraphis, Foundries at Chicago Heights, Ill., New Castle, Del., Denver, Colo., Oakland, Calif., Los Angeles, Calif., St. Lowis, Mo. 

rtotl Offices in principal cities. Made and sold in Canada by Canadian Ramapo tron Works, Inc., Niagara Falls, Ont. 

} Can TY 

with MANGANESE STEEL CASTINGS £°r 
“CHROME-MOLY” STEEL CASTINGS =| (OX 

- HARDFACING ELECTRODES = 

TY, , - GRINDING MILL PARTS ‘ 

. DIPPERS DREDGE PUMPS CRUSHER PARTS CHAINS sOUDT sunee PUMPS BUCKETS WHEELS 
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mailed to arrive not later than July 1, 
1948, three copies should be furnished. If 
mailed to arrive between July 1 and July 
31, 1948, six copies should be furnished 


BOARD OF DIRECTORS MEETING 


A meeting of the Board of Directors of 
the AMERICAN WELDING SOCIETY was held 
in the Grover Cleveland Room of the Stat- 
ler Hotel, Buffalo, N. Y., on Feb. 26, 1948, 
with the following present: 

Vembers: H. O. Hill, Chairman; 
D. Arnott, D. H. Corey, R. S. Donald, 
QO. B. J. Fraser, W. F. Hess, G. O. Hog- 
lund, T. M. Jackson, C. I. MacGuffie, 
L. S. McPhee, H. W. Pierce, R. D. 
Thomas, J. B. Tinnon and G. M. Trefts 
Ill. 

Guests: C. E. Jackson, Ogden Mills, 
R. Hoagland, P. E. Gardner, R. Lyall and 
I. Morrison. 

Staff: M. M. Kelly, Secretary. 


Proceedings 


Officers and Executive Committee mem- 
bers of the Western New York Section 
were introduced and invited to participate 
in the discussion. 


Withdrawal and Disbursement of A.W.S. 
Permanent Funds 


The Board Voted: To authorize the 
withdrawal and disbursement from the 
Permanent Fund of the Society of an 
umount not to exceed in total $50,000, and 


Carbid 


not to exceed $18,000-in any one year, for 
reason of giving assurance that the pro- 
gram of establishing and maintaining an 
Executive Secretary of the SocrEty can be 
financed for at least three years, but with 
the understanding that withdrawal from 
the Permanent Fund of the Society shall 
be made only if it is found that the general 
funds of the Society are insufficient to 
meet this expense, and further with the 
understanding that authorization for 
definite sums to be withdrawn from the 
Permanent Fund shall be subject to sub- 
sequent Board action, when such with- 
drawal is found necessary. 


Membership, Reclassification, Dues and 
Benefits 


The consensus was that some increase 
in dues is inevitable at this time. The By- 
Law Amendments and Rulings, as shown 
in the March Journal were approved, 


Proposed Amendments of By-Laws, Arti- 
cles VII—‘‘Officers and Terms of Office,”’ 
X—‘‘ Management,” X II—‘‘ Commit- 
tees,’’ and Rulings of the Board of Direc- 
tors 


Mr. Hill explained that the proposed 
By-Law amendments, submitted to the 
Directors for study with the agenda of this 
meeting, are to provide for the office of 
Executive Secretary and to improve pro- 
cedure of operation of the Socrety. The 
amendments have been prepared by the 
Committee on Constitution and By-Laws, 
in cooperation with the Special Commit- 


tee on A.W.S. Organization. Changes in 


the proposed revisions suggested at 
meeting were considered carefully, 
which, upon motion duly made, 
seconded, the By-Law amendment 
Rulings, as shown in the March iss) 


9Or 


the JOURNAL, page 225, were approv: 


Staff Organization Chart 


Upon motion duly made, and seco: 
the chart and explanation of duties of 
A.W.S. Staff were accepted as a report of 
the A.W.S. Committee on Organization 


A ppointments—A .W.S. 
Special Committees 


Standing 


Changes.—Education Committee 
Resignation—R. W. Clark, General Ele 
tric Co., Schenectady, N. Y.; H. F. Rei 
hard, Union Carbide & Carbon Co., 
York City. 

The Board voted acceptance of resig: 
tion of these members 

Program Committee: Resignation 
K. H. Koopman, The Linde Air Product 
Co., Newark, N. J. Replacement—R. M 
Wilson, Jr., The International Nickel Co 
New York City. 

The Board voted acceptance of resig: 
tion of Mr. Koopman and of the appoint 
ment of R. M. Wilson, Jr., as a member 
the Program Committee. 

Addition.—Welding Handbook Cor 
mittee: The Board voted approval 
appointment of J. G. Magrath to the met 
bership of the Welding Handbook Co: 
mittee. 


IN THE RED DRUM 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 


Write us for information as to nearest available stock. 


60 E. 42nd St. NATIONAL CARBIDE CORPORATION 


New York 17, N. Y. 
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Policy in Respect to A.W.S. Staff Officers 
Serving on Awards Committee of Other 
Socteties 


The Board voted approval of staff 
officers serving on honor committees of 
other societies. 


T.A.C. Recommendations 


After due consideration, the 
voted to approve 
T.A.C. in respect to: 

1. Disbandment of Committee on 
Standards Procedures of Welding and 
Standards for Welded Joints. 

2. Appointment of J. H. Deppeler as 
A.W.S. representative on Technical Com- 
mittee of Way and Structures Division of 
the American Transit Association. 

3. Appointment of S. A. Greenberg as 
A.W.S. representative on Welding Com- 
mittee of the National Elevator Manu- 
facturing Industry. 

The Board received report on status of 
Committee on Standard Qualification Pro- 
cedures and on the replacement of H. W. 
Pierce by R. W. Clark as Chairman of this 
Comittee. 


Board 
recommendations of 


Finances 

Report on financial operations of the 
Society for the first quarter of the fiscal 
year, commencing Oct. 1, 1947, was briefly 
reviewed by the Treasurer. He drew at- 
tention to the fact that operations for the 
month of December 1947 showed an excess 


of expense over income of $663.16, as 
against an excess of income over expense of 
$6,002.19, a year ago, which he pointed 
out is due partially to the increased cost of 
our regular operations, and in part to the 
enlarged program of activity undertaken 
in behalf of the Sections. The black figure 
shown for operations during the first quar- 
ter of the fiscal year ending December 31, 
1947 is attributable to the fact that reve- 
nue from the National Metal Exposition is 
included in this period, and also to the 
fact that some economies have been 
effected. Comparison of actual operation 
with the budget for the three-month period 
shows, on the income side, slight reduction 
in JOURNAL advertising and from Supple- 
ment and, on the expense side, savings in 
THE WELDING JOURNAL publication and 
some reduction in expenses of administra- 
tion, Section and membership activities, 
which is due to delay in carrying out the 
Sectional and membership programs. 
The Treasurer sounded a warning note 
regarding the necessity of bringing in new 
money of the order of $29,500 to meet 
budgeted expenses for the current fiscal 
year. JOURNAL expenses have been cut by 
reducing the size of the JouRNAL. Further 
reduction is deemed most inadvisable. 
Reduction in other operational costs is 
impossible without seriously jeopardizing 
services to the membership, Sections and 
industry. It appears, therefore, that we 
must turn to the proposed increase in 





FoR THESE JOBS... 


dues and a large gain in membership to 
meet our current expenses and the cost of 
the enlarged activity program. The mem 
bership and Sections should be 
aware of that fact. 

Report of the Treasurer on the financial] 
operations of the Socrety for the firs; 
quarter of the fiscal year, commencing 
Oct. 1, 1947, was accepted. 


Triad 
ade 


Date, Time and Place of Next Meeting 


Announcement was made by the Presi- 
dent that the next meeting of the Board of 
Directors will be held in the Engineers 
Club, Philadelphia, Pa., on May 17, 1948. 


GAS CYLINDER BOOKLET 


The Taylor-Wharton Iron & 
Co. of Easton, Pa., has just issued a new 
16-page booklet describing the Taylor 
Wharton seamless high pressure ga 
cylinders. These cylinders are widely 
used in the compressed gas industry. 
The booklet describes the various test 
performed and methods used to insure 
uniformity. The booklet gives full in 
formation on sizes, weights, ete. Avail 
able on request. 


Steel 





...and operations such as welding and 
cutting heavy sections with hand 
torches, flame hardening and softening, 
flame cleaning ... also any installation 
where a battery of cylinders is required. 





Welding Cutting 








You NEED THESE MANIFOLDS... 


REGO 
Oxygen 
Manifold 


REGO 
Acetylene 
Manifold 





@ Added Convenience . .. Individ- 
ual shut-off valves at each cylin- 


BECAUSE OF 
der station permit the removal "THESE ADVANTAGES... 
of any cylinder without shutting 


down one side of the manifold. Master shut-off 
valves control flow of each bank of cylinders. 

@ Unit Construction ...Header assembly, mounted 
to steel I-beam, is virtually one piece. Extra-heavy 
pipe is run through header fittings, cylinder 


station shut-off valves and 
master shut-off valves with all 
permanent connections silver- 
brazed. 

@ Precision Regulation...Uniform delivery pressure 
is assured by large capacity two-stage Regolators. 
@ Exacting Tests... Every RegO Manifold is 
subjected to a sustained air pressure test before 
shipment. 


R&s 


There Is A RegO Manifold to Fit Your Most Exacting Requirements 


BASTIAN- BLESSING: 


4201 W. Peterson Avenue Chicago 30, Illinois 
Pioneer and Leader in the Design and Monstecture of Precision Equipment For Using and Controlling High Pressure Gases 


* Manifolds for Oxygen... Acetylene... Hydrogen 
. .. Nitrogen ond other high pressure gases 


*Reg. U. S. 
Pat. Off. 
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Blue DEV E 6010 





RED DEV, ¢ 6030 
BLACK DEVIL Wo 75 


RED DEW No 75 r 1039 





Mild Steel Electrodes 





BLUE DEVIL eeeeee All Position, Reverse Polarity ° es o-+e-e AWS. 6010 
BLUEDAC ...... . Al Dodiam, Bc 1G. Gaeted® 6.cciccccccecccoce: ceccccoss A.W.S. 6011 
| GRAY DEVIL esese General Purpose, Poor Fit-up 
Straight Polarity . bod Rik Sebdecadteee-. 6000.0 cure eee 
T MPEP CCM © GRAY DEVILNo.2.. Genera! Purpose, Smooth Beod 
R 1 E 5 e Straight Polarity 
AC Cc E s S oO a eee, Bis GOOD. ccciccccccesscscece ae si A.W.S. 6012 
Chipping Goggles ay GRAYDAC ose ees General Purpose, Smooth Bead 
. Machines E Straight Polarity 
aged ner Types ee i Sans hese. odsneneeveess ea -+.. AWS. 6013 | 
stor 
A.C ens Goggles BLACK DEVIL..... Deep Grooves and Horizontal Fillets | 
snot aia nial « <celecdmbvskhddnked ohede ans ee ....-A.W.S. 6020 
. i 
Welding © ae aa Be? DUE cccsecce Deep Grooves, Reverse Polarity .........- iddecdéoce «cna aaee 
a 
eT  eeneel 3s BLACK DEVIL F.B... Finishing Beads for Smooth Cover Beads ........... . --A.W.S. 6030 
Safety " . 
Welding Gloves ‘ High Tensile Electrodes 
Fluxes 
Carbon Paste : . pe BLUE DEVIL 85 .... = All Position, Reverse Polority nalts oi eaiaatdins ves ase AWS, 7010 
, onne ; 
J Welding wea? neta ' BLACK DEVIL 75 eee Deep Grooves and Horizontal Fillets .............. A.W.S. 7020 
ar 
a patie é RED DEVIL 75.... Deep Grooves, Reverse Polarity .....-...0s..ec.0 e0ees A.W.S. 7030 
Carbon a 
Welding Coble . Special Electrodes and Acetylene Rods 
Weld Spotter Eliminator Stainless Steel Electrodes , Electrodes & Acetylene Rods Bronze and Copper Alloy 
Electrode Holders All Types for Cast Iron Welding Electrodes and Acetylene Rods ' 
Tool and Die Electrodes Hard Surfacing Electrodes Aluminum Electrodes i 
High Carbon, Alloy and Mild Steel Bare and Lightly and Acetylene Rods 
Mangonese-Nickel Electrodes Coated Electrodes Mild Steel and High Carbon 
for Rail Welding Acetylene Rods 


CHAMPION Electrodes are Weld Rated Electrodes 


THE CHAMPION RIVET CO. 
CLEVELAND, OHIO « East Chicago, Indiana 
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Hard WW alloy taper 
socket of high electrical 
conductivity. Will not get 
out of round or leak. 


Ask for your copy of the 
Weiger-Weed manual to 
become familiar with 
Weiger-Weed products 
and service, to help you 
turn out stronger, lighter, 
more easily fabricated 
products at lower cost. 





HEAVY DUTY 
Leak-proof water sealhord- WATER-COOLED 
ened stainless steel knock- 
out plug. Double bearing E LE Cc TR ODE 
HOLDERS 


support. Positive spring re- 
ARE 


turn assures free water 
POSITIVELY 


ports, proper seating of tip. 


Non-corroding non-mag- 
netic stainless steel knock- 
out tube. 


Precision machined Morse 
taper assures tight electri- L a A K ue R 0 0 y 
cal contact and freedom ” 


from leakage. 


ode Holders! 


Weiger-Weed engineers have put 
“raincoats” on WW water-cooled 
holders to make them really leak- 
proof—a fact absolutely demon- 
strated by hundreds of Weiger- 
Weed holders in service. Regard- 
less of water pressure or tempera- 
ture, Weiger-Weed holders do not 
leak. Here is an outstanding holder 
designed to end all holder trouble. 


To supplement this efficiency—always use Weiger- 
Weed Spot Welding Tips. They give you good, 
sound welds with fewer dressings at lower cost. 
Made from Weiger-Weed special copper base alloys, 
they combine high electrical conductivity with greater 
wear resistance. You can get most sizes and shapes— 
pointed, radius, flat and offset—promptly from stock. 
Weiger-Weed also manufactures electrodes and parts 
for other resistance welding processes—seam weld- 
ing wheels, flash, butt and projection welding dies, 
current-carrying shafts and bushings. 

Weiger-Weed places at your service its special en- 
gineering and production skills to solve unusual re- 
sistance welding problems. Write for specific recom- 
mendations on your problem. Weiger-Weed & Com- 
pany, Division of Fansteel Metallurgical Corpora- 
tion, 11644 Cloverdale Avenue, Detroit 4, Michigan. 


Resistance Welding ELECTRODES 


DIES « TIPS ¢« WHEELS «+ HOLDERS 


DIVISION OF FANSTEEL METALLURGICAL CORPORATION 
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PRECISION INVESTMENT CASTING 


Precision Investment Castings was writ 
ten by Edwin Laird Cady, and published 
by Reinhold Publishing Corp., 330 W 
42nd St., New York, N. Y. Price $6.00 
Precision investment casting is far from 
being widely familiar to engineers. There 
fore, a carefully calculated attempt has 
been made in this book to put each bit of 
information where the engineer will need 
to be considering it and thus eliminate 
unnecessary checking back and forth in th; 
perfection of his designs and production 
plans. 

The first few chapters should serve to 
tell the engineer what precision investment 
casting is, what it does and how it does it. 
From these chapters he can make up his 
mind as to whether precision investment 
casting has anything to offer him or not, 
and whether it is a process which he should 
operate in his own shop or one for the 
products of which he should turn to out- 
side suppliers. 

The remaining chapters go on to tell the 
engineer what must be done in product 
design and redesign in order to get the best 
results from precision investment casting, 
and how the process can be operated to 
obtain the desired ends. The resource: 
and weaknesses of the process are de 
scribed, the predictable lines of its futur: 
development are clearly indicated, and 
the practical methods by which the process 
may be operated on a sound basis ar 
analyzed. 


DESIGNER’S GUIDE FOR 
WELDED CONSTRUCTION 


The growing use of welded design and 
thus the greatly increased value of prop 
erly indicating welds on drawings ar: 
recognized in an attractive six-page folder 
“‘Designer’s Guide for Welded Constru: 
tion.” 

This folder is of such form that it can be 
placed under a desk glass or thumb-tacked 
to a drawing board for quick reference 
Readers can secure copies by addressing 
The Lincoln Electric Co., Cleveland 1, 
Ohio. 


BLACK, SIVALLS & BRYSON PAMPHiETS 


Black, Sivalls & Bryson, Inc., 
Delaware, Kansas City 6, Mo., has just 
issued five attractive pamphlets on th 
following subjects: 

Butane-Propane Skid Tanks for drilling 
rigs, pump units, industrial users, 
and farm users. 

Dependable Valves for Salt Water 
Disposal Service. 

The Phantom Pumper which enabli 
remote control of oil wells and tank 
from a centralized panel. 

Farm Storage Tanks—elevated and 
skid farm tanks, basement fuel 
oil tanks. 

Bigger, Stronger & Better Weldments. 


MAY 
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Sections of aluminum strip 4 inches 
wide and 5/16 of an inch thick are being 
butt welded together by the Inert-Arc 
process to form a continuous band 





which is shown being wound on the 
cyclotron under construction at the left. 








“A-C or D-C eee 
there’s G-E Arc-welding Equipment for Every Application 


tee 





46, 
General Electric Co. 
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COMMUNICATION TO THE EDITOR 
THE LINCOLN ELEctTRIC COMPANY 


12818 Coit Road 
Cleveland 1, Ohio 
February 25, 1948 

Editor 

THE WELDING JOURNAL 

New York, New York 


My DBaAr Sir: 


Welding construction is being handi 
capped by code writers putting restrictions 
of no value, but of great expense, on 
welded structures made under their codes. 
Part of these handicaps come from the 
desire of certain manufacturers, equipped 
with certain unusual facilities, to exclude 
from competition those who do not have 
such facilities. Part of it is lack of knowl- 
edge on the part of the writers of the 
codes. Part of it seems to be plain cussed- 
ness. The following illustrations will 
show some of the distortions used to limit 
welding and to increase its cost 

The method of joining steel plates has 
been the riveted joint for generations 
Results have been satisfactory, yet it is 
impossible to make a riveted joint as 
strong as the parent metal. It is, how- 
ever, impossible in mild steel to make a 
welded joint of equal sections which is 
not stronger and will not break the plate 
in tension. However, the code writers, 
in spite of these facts, make the following 
restrictions on welded structures: 


If a welded joint is made of equal 
strength to a riveted joint, the 
riveted joint is accepted, the welded 
joint rejected. 

If a welded joint is made of equal 
ductility to a riveted joint, the 
riveted joint is accepted, the welded 
joint rejected. 

If a welded joint is made with the same 
undercut from caulking, as is normally 
done in a riveted joint, the riveted 
joint is accepted, the welded joint 
rejected. 

If a welded joint is made with the same 
porosity as a riveted joint, the 
riveted joint is accepted, the welded 
joint rejected. 

If Magnaflux or X-ray is used on a 

welded joint and it shows the same 

voids as it would on a riveted joint, 
the welded joint would be rejected, 
the riveted joint accepted. 





If a welded joint is made with the same 
surface appearance as a riveted joint, 
the welded joint would be rejected, 
the riveted joint accepted. 

If a welded joint is made with the same 
fatigue value as a riveted joint, the 
riveted joint would be accepted, the 
welded joint rejected. 

If a welded joint is made with the same 
tightness as a riveted joint, the 
riveted joint would be accepted, the 
welded joint rejected. 

If a welded joint is made with the same 
tendency toward caustic embitter- 
ment as a riveted joint, the welded 
joint would be rejected, the riveted 
joint accepted. 


There has never been a weld failure in 
any insured pressure vessel. In spite of 
this, progressively greater handicaps are 
placed on welding whose sole purpose is 
to make welded structures cost more. 
Already there have been billions of dollars 
unnecessarily wasted in this way. 

Perhaps what we need is a new code for 
welding writers 
welded constructions. 


code than for 
Perhaps we can 


then deal with reality in this matter. 


rather 


Very truly yours, 


J. F. LIncoin, President 


KEATING MADE DISTRICT 
ADMINISTRATOR 


L. M. Keating, assistant to the president 
in charge of distribution of the A. O. Smith 
Corp., has been appoifited executive ad 
ministrator of the company’s Southwest 
District Office in Houston, Tex., it was 
announced recently by W. C. Heath, 
president. Mr. Keating replaces B. F. 
Bart, recently deceased. 

In making the announcement Mr. Heath 
said, ‘‘The nine great states in our South- 
west District account for almost 25% of 
the company’s total business. The present 
growth and development of the area is so 
rapid that our interests there must be put 
in the hands of the most competent ad- 
ministrator we can spare from our central 
management.”’ 

Mr. Keating is a native Texan, and 
graduated from the engineering school of 
Washington University. 








Prior to joining A. O. Smith in 1936 
Mr. Keating’s interest in engineering 


marketing and administration brought 





him prominent identification in a vari 
of fields. These activities included 
administration of technical product 
jobbing. He spent five years wit! 
McGraw-Hill Publishing Co. in Clevela 
and New York. He was also activ 
planning the marketing of major | 
appliances 

Mr. Keating’s first assignment wit 


4 


O. Smith was to inaugurate a prograt 
product diversification. He participa 
in the development of a glass-line tank | 
home water heaters, which has sinc: 
come one of the company’s principal b 
nesses. 

A later assignment was to develo 
national market for welding electrod: 
equipment. During the war he supery 
the design and construction of the co 
pany’s Houston electrode plant, which h 
since been converted to the manufactur 
liquid gas systems, pressure vessels a 
vertical turbine pumps. Since 1937 
has worked closely with both manufactur 
ing and sales executives in producing a! 
distributing company products for t 
petroleum industry such as casing li! 
pipe, pressure vessels, meters, pump 


the like. 











FOR SALE! 


ARC WELDERS 


1942-1944 Models-Excellent Condition At less than | their cost! 


IMMEDIATE DELIVERY! 


300 AMPS — Motor Driven — 3 Phase — 60 Cycles Wilson Hornet — Westinghouse — Hobart — 220/440 volts 


General Electric — 440 volts 


Marquette Transformer Type — 220/440 volts 


SPECIAL DISCOUNT TO DEALERS 
Address all inquiries to: 


PAUL F. LOWINGER & CO. 


90 West Broadway, N. Y. 7 





REctor 2-3990 
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rought 
of RESISTANCE WELDING 
ELECTRODE HEADQUARTERS 





Special Tips and Holders‘ 


ith 4 Our Files May Contain The Right Answers For You 
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ink The drawings shown here are only a few of the thousands that are cata- 
ib loged and indexed in the Mallory resistance welding engineering ‘files. 
| For the past 20 years we have been designing special resistance welding 
esa electrodes to handle jobs for which standard equipment was inadequate. 
re As a result we now find that many of these “special’’ problems presented 
ch! to us are promptly answered at a great saving of time and expense by a 
on design already in our files. 
37 That’s why it pays to check with Mallorv-—first to see if the widely inte 
ac ‘ . ; . ar : 
es changeable line of standard Mallory tips and water-cooled holders will 
rt not handle your job—and ne ext to see if a special design from Mallory’s 
‘ ; Fires chock ear new extensive files won’t handle it at a substantial saving to you. 
1948 catalog — , ; ; . ’ 
ee ae Remember, Mallory is the ais supplier of resistance welding materials 
allory Resistance Welding Tips, : ’ ‘ ‘ ; 
a Holders and Alloys.” with a completely equipped research laboratory and engineering depart- 
It contains everything you want to 4. . . a7 ; , : 
know about Mallory standardized weld- ment specifically devoted to problems that arise in this field. 
» ing electrodes, holders, replacement parts, é 
pane Yow seam welding wheels, dies, 
merlin gg eS Ss Sa In the United Kingdom, made and sold by MALLORY METALLURGICAL PRODUCTS, LTD. 
If it isn’t there—get in touch with (An Associate Company of Johnson, Matthey & Co., Limited, Hatton Garden, London, E.C.1.) 
Mallory direct. 
P_R. MALLORY & CO inc RESISTAN CE 
THE PIONEERS OF ALLOR WELDING 
ELKONITE*, ELKALOY A*, MATERIALS 
MALLORY 3* MALLORY 53B ELECTRODES—HOLDERS—SPECIAL DIES AND FIXTURES— 
’ ELKONITE* METALS—ALLOY ROD AND BAR STOCK— 
and MALLORY 100 METALS. FORGINGS— CASTINGS—ACCESSORIES ‘rec. u. s. pat. orf. 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
— 
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For the past three years, he has served 
as executive in charge of distribution on 
the company’s management staff. Thus 
to his present post he brings not only a 
broad experience in the industries served 
by A. O. Smith, together with an intimate 
familiarity with all of the company’s prod- 
ucts, processes and personnel, but also a 
sympathetic understanding of the prob- 
lems and conditions of his native South- 
west. 

Mr. Keating is a member of the Ameri- 
can Institute of Electrical Engineers, the 
American Petroleum Institute, the Ameri- 
can Society for Metals, the AMERICAN 
WELDING Society, Rotary International 
and the American Legion. In Milwaukee 
he is a member of the Engineers Society, 
University Club, Athletic Club, Press 
Club and the Milwaukee Country Club 

In Houston, Mr. Keating will be in 
charge of all of the company’s interests in 
Texas, Missouri, Louisiana, Oklahoma, 
Mississippi, Arkansas, Kansas, Colorado 
and New Mexico, and will supervise 
branch offices in Dallas, Midland, Tulsa 
and New Orleans. 


THE USE OF GASEOUS OXYGEN 
IN METALLURGICAL PROCESSES 


The availability of a new reprint en- 
titled “‘The Use of Gaseous Oxygen in 
Metallurgical Processes’? has been an- 
nounced by the Air Reduction Sales Co. 
Written by Dr. G. V. Slottman and P. M. 
Hulme, this new 12-page reprint originally 
appeared in Metal Progress. The article 






permit wide vision range. 


ing or welding use. 


BUILT FOR BETTER SERVICE*BUILT FOR BETTER SERVICE*BUILT FOR BETTER 
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Sturdy Protection... 


@ DOCKSON cover-spectacle goggles are 
hard to beat. Designed for maximum com- 
fort and ample ventilation, they are light 
weight, non-fogging and sturdy. 
Replaceable lenses to your specifications, 
Rigid brace bar 
allows easy adjustment and convenient 
raising and lowering with one hand. 
These goggles offer maximum protection 
and comfort. Available for chipping, grind- 


(Write for our Welding & Safety Equipment Catalogs) 


DOCKSON CORP. 3839 wasash- DETROIT 8, MICH 


offers latest information on the metallurgi- 
cal uses of oxygen in steel making, with 
emphasis on open hearth applications. 

For a free copy of this new reprint write 
Department 1867P, Air Reduction Sales 
Co., 60 E. 42nd St., New York 17, N. Y., 
or the Airco sales office nearest you. 


25 CR-20 NI WELD DEPOSITS 


The Babcock & Wilcox Co. announces 
that reprints are now available of a paper 
on “‘Some Factors Controlling the Duc- 
tility of 25% Cr-20% Ni Weld Deposits,’’ 
by O. R. Carpenter and N. C. Jessen of the 
works control laboratory of the company’s 
Barberton (Ohio) plant. The paper was 
presented at the 1947 annual meeting of 
the AMERICAN WELDING SOCIETY. 

The paper discusses the effect of varying 
amounts of carbon, manganese and silicon 
on the ductility of the weld deposit as 
determined on different heats of core wire, 
and the application of the data obtained to 
enable specifying of core wire analysis 
which will produce a minimum of micro- 
defects in deposited 25 Cr—20 Ni welds. 


REPAIRING ALUMINUM BOATS 


By Charles Bruno, Reynolds Metals 
Co., Louisville 1, Ky. Increasing number 
of aluminum boats now being used for 
pleasure, hunting, fishing, etc., has re- 
sulted in many requests for recommenda- 
tions on the repair of tears or breaks in the 
hull. 


DIANIS 


LIST PRICES 


15c EACH 
100 for $12.00 
500 for $45.00 
1000 for $67.50 


Further discounts 
for larger 
quantities 

* 
Also 50 mm. 
Goggle Glasses 


© 3DIANIS BALLIG YO LUNG © JIDIANIS YILLIG YOM LUNG © 3 





First it should be emphasized tha; only 
a welder who has had some previoy 
perience in the welding of aluminun hould 
attempt to weld an aluminum boat. How. 
ever, most job and repair shops have wejq 
ing operators familiar with alumin 
its welding characteristics. 

Any tears or breaks 6 in. or more from 
wood members can be repaired , 
removing the wood members. If 
than 6 in., the wood member must first }, 
removed, because the high therma] 
ductivity of the aluminum may spread t} 
welding heat to the wood. 

Since the welding will be done fr: 
outside of the hull in all cases, and 
the welding is best done with the sea 
flat horizontal position, the next ste; 
turn the boat over with the bottom side y; 
and in such a postion that the seam t 
welded is at the top and flat. 

Now the torn metal in the hull should ty 
straightened out and formed back to ¢! 
original position, using a mallet mad 
leather or hard rubber. 
surface within about 1 in. 
should have any paint or varnish remoy 
by sanding it with fine emery cloth of 18 
grit or finer. 
from the break on either side need not | 
touched. 


» ex 


Arc welding is not recommended. How 


ever, the Heliarc (shielded gas arc method 
using argon) is highly recommended, and 


can be used to advantage wher: 
special equipment required is available 
most cases, the welding will be don 
the oxyacetylene gas welding torch, usi 
a No. 2 welding tip. 


BULLOCK Coated ¥ 
COVER GLASSES 


OUTLAST OTHERS 10 to 1 
. SPLATTERPROOF 
WATERPROOF 
BETTER VISION 


Senp FOR A TEST BOX OF 10 FoR s] 


Pin a dollar to the coupon and mail it right now. It 
will save you lots of dollars later. You'll find that 
Bullock Coated Cover Glasses last 10 to 20 times 
as long as ordinary cover glasses. Navy Yards and 
shipbuilders bought Bullock glasses by the mil- 
lions during the war because they eliminated fre- 
quent changes and they produced better welding 
by improving vision and ending eyestrain. 
. 

Bullock Cover Glasses are coated front and back 
with an amazing waterproof compound that sheds 
metal splatter, prevents heat-breakage, improves 
visibility. You ought to be using them...they cost 
so little! They save so much! Give them a trial. 


DEALERS: You ought to be selling them. It’s 
profitable! Write for details. 


2 EIGHTH ST. 


L. H. BULLOCK CO, Richmond 


CALIF. 


L. H. BULLOCK CO., 2 Eighth St. 
Richmond, Calif. 
Send me 10 Bullock Cover Glasses. I'll fest them 
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OUTSTANDING DEVELOPMENTS IN MODERN BUILDING 
/ 





















I] e Mild steel SMITHway electrode 
| A. W.S. Class E6012 type, 


with plus values in the 








as-welded condition. 


@ SW-17 plus values include improved elongation, 
increased notch toughness, greater resistance to impact, especially 
at low temperatures. Excellent results where excessive welding 
currents are necessary. Also has the usual features the A.W.S. Class 
E6012 type electrode of relatively low penetration for poor 
fit-up applications, high speed and high deposit 





efficiency. Especially recommended for use in welding road- 
building or similar equipment where toughness is required 
under severe operating conditions, and where low 


temperatures are encountered. 


Made by Welders... for Welders— 
Sold by distributors everywhere 
















Courtesy Caterpillar Tractor Co. 


SW -17 
COLOR IDENTIFICATION 


Gray coating, plain tip, 
white secondary 


A.W.S. Class 
E6012 


MU 


Corporation 


New York 17° Philadelphia 5° Pittsburgh 19* Cleveland 4+ Atlanta 3* Chicago 4° Tulsa 3 
Midland 5 * Dallas 1 * Houston 2 * New Orleans 18 * Seattle 1 * San Francisco 4 
Los Angeles 14 * International Division: Milwaukee 1 








eeeeeeee SEND THIS COUPON TODAY 








; A. O. SMITH Corporation : 

* Dept. WJ-548 wane - “— aed 

« Milwaukee 1, Wis. FIRM _— = 2) 

> Without obligation, send 

* us your free “SMITHway STREET 

. Welding Guide.” CITY IONE STATE___ 
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A good aluminum welding flux (such as 
Anti-Borax Co., Ft. Wayne, Ind., Flux 
No. 8, or General Electric Co.’s Aluminum 
Welding Flux) should now be mixed with 
water to form a paste suitable for applica- 
tion with brush. After painting it on and 
around the crack, actual welding may be- 
gin. 

It is not necessary to back up the seam 
during welding. The aluminum filler rod 
should be '/s or 5/s9-in. diam., the size 
recommended for repairing Reynolds 
boats, all of which have hulls of 0.064-in. 
R361 aluminum alloy. The rod should be 
of the 5% silicon type (such as the Linde 
Air Products No. 23 Welding Rod) which 
may be purchased at any welding supply 
house. 

Where the crack is more than 6 in. long, 
actual welding begins by tacking the seam 
at l-in.intervals. This helps avoid buckling 
and distortion during welding. Actual 
welding is done by the “puddling”’ method 
in which the parent or base metal is pud- 
dled with the filler rod. Care must be 
taken not to overheat the metal as this 
could easily result in melting away a sec- 
tion of the hull. Remember aluminum 
melts at about 1200° F. whereas it takes 
some 2800° F. to melt steel. 

After welding, the outer weld surface 
should be ground off smooth with the hull 
surface. The inner surface can also be 
ground smooth if desired. If the grinding 
does not remove all the surplus welding 
flux, clean it off with a 5% solution of 
nitric acid applied with a rag or brush. 
Then rinse off carefully with clear water. 

The boat is now as good as new, and if 
the job is done skillfully, it will be almost 
impossible to detect where the weld was 
made. 


ELEMENTARY PHYSICAL 
METALLURGY 


Interestingly written by Edward G. 
Mahin, Ph.D., this is an authoritative 
text for beginners in the study of metal- 
lurgy. The discussions of fundamental 
metallurgical facts and theories are de- 
veloped in such fashion as to make the book 
valuable as a short course for mechanical, 
electrical, chemical and aeronautical engi- 
neers as well as an introductory text for 
majors in the metallurgy field. 


Special attention is given to fundamen 
tals and care has been taken not to encum 
ber the book with abstruse conceptions. 

Starting with the microscope and the 
preparation of metallographic specimens 


the book deals with the fundamental 
properties of materials and their relation- 
ship to one another, methods of testing 
and the interpretation of the test results. 

Outstanding features of the book are the 
detailed treatments of hardness, thermal 
analysis, pyrometry and phase diagrams. 
The author succeeds in making these sec- 
tions live enough to hold the interest of 
students and engineers alike. 

Price $6.00. Published by Remsen 
Press Division, Chemical Publishing Co., 
Inc., Brooklyn 2, N. Y 


NEW COLOR MOVIE ON "DESIGNING 
MACHINERY FOR ARC WELDING” 


To assist the designer and engineer 
to use agc-welded steel in the design of all 
types of machinery in many hundreds of 
different industries, The Lincoln Electric 
Co. has recently released a new movie, 
“Designing Machinery for Arc Welding.”’ 

Based on the experience machinery 
manufacturers have had in using welded 
steel fabrication to improve performance 
and quality while reducing cost, this 16- 
mm. sound color movie gives examples 
of the four fundamental elements of all 
machinery: bases, wheels, containers and 
covers. In colorful and vivid animation, 
it compares various materials and presents 
a study of load factors, stresses, rigidity, 
performance and appearance. It ex- 
plains how welded design permits freedom 
of planning, speeds up fabrication, re- 
duces weight and permits greater strength 
from less material. 

The film presents functional approach 
to design. Its theme is to use “the right 
material’ of only the “right amount’”’ 
in only the “right places.’’ In other 
words, to design to meet service require 
ments exactly at minimum cost. 

The new movie, which has a running 
time of approximately 15 minutes, is 
available from The Lincoln Electric 
Co., Cleveland, Ohio, at no charge (except 
transportation) by all interested indus- 
trial organizations, technical societies, 
schools, colleges, etc. 





FLOATING DRYDOCK 


A 400-ton capacity floating drydock fo, 
the Erie Railroad Co. was launched 
the Christiana River recently at th 
yard of Dravo Corp. 

Of welded steel construction, the dr 
dock is 110 ft. long, 60 ft. wide and 2 
high. It will be used in New York Har 
for maintenance and repair of tugs 
other marine equipment operated by 
Erie Railroad. 

The vessel was prefabricated at Dra 
Pittsburgh shipyard and transport: 
Wilmington for final assembly 


TECHNICAL BOOKS 


A new, 1948 catalog of technical book 
has just been issued by The Chemica] 
Publishing Co., Inc., 26 Court St., Brook 
lyn 2, N. Y. This catalog includes t! 
latest books on chemistry, physics, scienc 
technology, petroleum, medicine, food 
formularies, drugs and cosmetics, engineer 
ing, metals, technical dictionaries, building 
construction, etc. 

This catalog, conforming with the 
quests of technical and scientific worker 
and librarians, gives the date of publica 
tion of each book as well as price, number 
of pages, detailed descriptions and ful 
table of contents. 

A copy of this catalog will be sent fre 
to everyone who is interested in keeping uy 
with the latest technical and scientit 
progress. 


STRENGTH OF MATERIALS 


Strength of Materials, by Joseph Marin 
Professor of Engineering Mechanics, The 
Pennsylvania State College. Published 
by the Macmillan Co., 60 Fifth Ave., New 
York, 1948. Price $4.75. 

The material in this book has been s 
lected for use as a text in a first course ir 
Strength of Materials. One of the mai 


features of the book is the treatment of 
mechanical properties of materials under 
various types of static stresses coordi 
nated with the analysis of stresses and dé 
sign of simple machine and structural 
The correlation between str: 


members. 












Saze Systern Wel 


for welded assembly 

Saxe Units place in position and securely hold together structural 
parte to be welded. j 

As used in many welded structures they eliminate all hole punch- 


ine. producing an economical, rigid, safe and quickly erected structural 
rame. 


J. H. Williams & Com 
Buffale 7, New Yor 


G. D. Peters Company 
Montreal 2, Canada 
Canadian 


2 








WELDING CONNECTORS 
ded Connection Units 


Write for descriptive literature 


tatives 


- — ca '| 1lOOOKVA 
iP 60 Cycle 





Single phase. 
New or used. 


y 








TRANSFORMER WANTED 


41,570 Primary Voltage 
240 /480 Secondary Voltage 
4-214% taps below 41,570 

| 4%, Impedance 


R. V. HEILMAN 


Wall Wire Products Company 
Plymouth, Michigan 
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In welding clad steels, accurate alignment and 
fit-up of edges to be welded is an important 
step following preparation of plate edges. Care 
in this operation simplifies the welding work. 
It is then easier to make a joint having high 
structural strength and preserving the in- 
tegrity of the corrosion-resistant clad surface. 

After establishing the alignment of the clad 
edges, tack-weld on the steel side to hold it 
there. Use any good grade of carbon steel 
electrodes. Then lay down the root bead on 
the steel side, taking care not to penetrate 
the cladding. 

Complete the weld on the steel side and 
then chip it back from the clad side until 
sound weld metal is uncovered. Finally, fill 
this in with rod matching the cladding. You 
will have an unbroken corrosion-resistant sur- 
face, providing the protection for which the 
Lukens Clad Steel was selected. 

Clad steels are readily welded if the joint 
is properly designed and the correct procedure 


followed. For data on both, 


>=, 4 
write Lukens Steel Com- ors 
wes 


WII 








pany, 401 Lukens Building. 


Coatesville, Pennsylvania. 


ite COEMETIMINF TTT e RET 
Inconel-Clad Monel-Clad 


ne SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 
STEELS 


+ + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL - + 
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analysis, mechanical properties and design 
is made possible by a discussion of mechan- 
ical properties at the end of each chapter. 
In this way, the student is better prepared 
to proceed with the study of machine, 
structural and aircraft design. 

The arrangement of the material in four 
parts—Simple Stresses, Combined Stres- 
ses, Statically Indeterminate Stresses 
and Special Topics—is believed to give a 
more understandable treatment of the 
subject for undergraduate students. 


BURDETT COMMEMORATES 25TH 
ANNIVERSARY WITH 28-PAGE BOOKLET 


In celebration of its twenty-fifty year in 
business, the Burdett Oxygen Co., of Cleve- 
land, has issued an elaborate booklet de- 
scribing its history, products and service 
and showing pictures of its executives, 
personnel and offices. 

Entitled “A Quarter of a Century of 
Service,’’ the brochure tells how, on Feb 
17, 1923, William H. Loveman, President 
of Burdett, opened the doors of a small 
plant which occupied about 6000 sq. ft. of 
space. With five employees, an electro 
lytic Oxygen plant was put in operation 
that day. 

“From that first day,’’ the story con 
tinues, ‘‘Burdett grew steadily. In March, 
1924, the first large Oxygen unit was in 
stalled. In 1927,asecond Oxygen unit was 
added, and the distribution of Pyrolene 
was begun. Then, in 1931, the manufac- 
ture of Carbon Dioxide was added. And 
in June, 1937, a plant was built for the 
exclusive production of Acetylene. More 
Oxygen producing units were installed to 
meet growing demands. 

“The famous line of Welding Machines 
and Equipment became a part of Burdett’s 
industrial service in 1940. Then, a Bur- 
dett subsidiary—American Industrial 
Safety Equipment Company—was estab- 
lished in Brooklyn, New York, for the 
manufacture of safety equipment. In 
1946, a handsome, modern store to provide 
welding equipment service to the Cleve- 
land area was opened. Then, for the con- 
venience of its customers in southern 
Ohio, Burdett opened a store, office and 
warehouse in Cincinnati. The latest ex- 
pansion came in 1947 when The Burdett 
Oxygen Company of California was estab- 


lished in Los Angeles for the manufacture 
and distrubution of Oxygen and Acetylene 
and welding supplies. 

“To adequately absorb these expanded 
facilities, manufacturing, warehousing and 
office space grew to a sprawling area of over 
100,000 square feet. The employee list 
grew from the original 5 to over 200.” 

This history is concluded by pointing 
out that today, Burdett, and its trade 
name Burdox, is known around the globe 
as a complete source of welding and cut- 
ting equipment and supplies. It adds that 
Burdett distributors are located in every 
corner of the United States and in princi- 
pal cities throughout the world. 

Burdett’s main plant is located at 3300 
Lakeside Ave., Cleveland, Ohio. 


GAILLARD OFFERS STANDARDIZATION 
SEMINAR, JUNE 21 TO 25, 1948 


Because of the interest shown by in 
dustry in the private seminar on industrial 
standardfzation given early this year, 
Dr. John Gaillard, mechanical engineer 
on the staff of the American Standards 
Association and lecturer at Columbia 
University, has scheduled another five- 
day seminar Monday through Friday, 
June 21 to 25, 1948, in Room 503, Engi- 
neering Societies Bldg., 29 W. 39 St., 
New York City. Each of the two daily 
conferences, at 9:30 A.M. and 2:00 
P.M., will consist of a lecture by Dr. 
Gaillard followed by round-table dis- 
cussion. For an outline of the ten lec- 
tures and details about the registration, 
write to Dr. Gaillard at his home address, 
400 W. 118 St., New York 27, N. Y., or 
phone him at A.S.A. headquarters, Mur- 
ray Hill 3-3058. 

The main purpose of the seminar is to 
assist those interested in the organization 
of company standardization work and the 
principles and technique of writing stand- 
ard specifications. These problems are 
important to top management, as well 
as to standards engineers, designers, 
methods engineers, production men, in- 
spectors, and quality control engineers. 

The lectures will deal with the following 
subjects, in the order indicated: (1) 
Evolution of technical and managerial 
standards; (2) analysis of essential func- 
tions of standardization; (3) definition 


and characteristics of a 
standards and the general problen 
quality control; (5) dimensional cont; 
systems of fits; (6) limit gages and gag 
inspection; (7) the four stages of st 
ardization (from ‘‘company” to “in; 
national’); (8) organization of comp 
standardization work; (9) simplificati 
unification and design of  standar 
use of preferred numbers; and (10) pri; 
ciples and technique of formulating 
dustrial standards 


standard 


HEALTH OF ARC WELDERS 


Hazards to the health of are welder 
engaged in steel ship construction ar 
negligible when adequate ventilation 
provided to control the toxic fumes rm 
leased, according to Health of Arc Welder 
in Steel Ship Construction, Public Health 
Bulletin No. 298, just released by the U.S 
Health Service. The Bulletin reports a 
study of the health of shipyard welder 
which was made by the Industrial Hygien: 
Division, U. S. Public Health Service 
cooperation with the U. S. Maritime Con 
mission and the U. S. Navy in Maritiny 
Commission and Navy-contract shipyard 

The study was initiated in 1943 becaus: 
of increasing complaints of respiratory ill 
ness from shipyard workers. Althoug! 
the study did not reveal any major healt! 
hazards, the findings will be of great assist 
ance to physicians, engineers and con 
pensation authorities. 

The study included both environmental! 
and medical surveys. During the enviro1 
mental survey, analyses were made of th 
fume and gases contaminating the air of 
work places in seven Atlantic, Pacif 
and Gulf Coast shipyards. Some 1767 
samples of iron and total fume were take: 
278 samples for zinc, 25 for lead and 2()19 
for the oxides of nitrogen. 

In general, the concentrations of welding 
fume and gas observed were relatively low 
Some type of control ventilation was avail 
able at all yards studied. Although th 
ventilation was of varying effectivenes 
extreme degrees of atmospheric contami 
nation were infrequent. 

During the medical survey, 4650 per 
sons (2950 men and 1700 women) were ex 
amined. Some 70% of these were ship 
yard arc welders who were working with 
coated electrodes on bare or galvaniz« 
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Insist on them — Unequalled Quality 


No. 1 
No. 2 Brazing Flux for Brass, Bronze, Steel, etc. 
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Typical 4-posted high-speed Martin hydraulically actuated ¢4-second 
cycle welding press shown here set up for welding automotive door 
panels. Easy change of dies converts quickly to other production runs. 


-MARTIN * Modern production line timing 


demands versatility of welding presses. Inter- 
changeable welding dies present numerous and 
a complex welding patterns requiring a versatility of 
shiy transformer design offered only by Martin. Current 





Above are.the Martin standardized 2, 4, 6, 8, 10, 
and 12-gun transformers which spell greater 
versatility. It's easy to see how easily the re- 


with distribution is vastly simplified by the range of quised selection of clandasd wanstermess to 
- Martin standard multiple spot transformers. An- accommodate various welding patterns can be 
— other advantage accrues through the increased made and set up. Assuming a 48-spot pattern 
_— ability to balance load on a 3-phase supply system = four Martin 12-spot transformers would do the 

when machines are fired 3-phase. Let Martin qual- job. Chances are twelve ordinary 4-spots could 


ity and Martin experience go to work on your "0! be accommodated in available space, An- 
other example of Martin efficiency 


production lines. 
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OF QUALITY 


WELDING EQUIPMENT 
FOR 20 YEARS ELECTRIC COMPANY 


a | 3040 EAST OUTER DRIVE + DETROIT 12, MICHIGAN 
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steel; about 21% were nonwelders who 

were included in the study for control pur- 

poses; and 9% could not be included in 
either group because of past exposure. 

Only a few significant clinical symptoms 
which might be related to occupational! 
exposures were observed among the work- 
ers examined. Among these were a 
respiratory symptom complex, arc welder’s 
siderosis, lowered blood pressure and weld- 

_ing burns. Detailed studies failed to re- 
veal any marked blood abnormalities 
among welders. There was no indication 
that welding fume, under conditions ob- 
served, predisposed workers to pulmonary 
tuberculosis. Gastrointestinal symptoms 
were infrequent. 

The upper respiratory symptom complex 
noted occurred slightly more frequently 
among welders than nonwelders. Symp- 
toms included pharyngitis, rhinitis, sinu- 
sitis and sometimes tracheobronchitis. 
These were usually mild and nondisabling 
and were productive of signs and symp- 
toms indistinguishable in most respects 
from upper respiratory affections induced 
by allergic or other irritant toxic agents or 
by infections. Observations failed to re- 
veal that welding fume irritated all weld- 
ers, but suggested that the inflammations 
noted arose from infectious foci and other 
sources, and might have been aggravated 
by exposure to welding fume. 

Are welder’s siderosis was diagnosed in 
only 61, or 3%, of the male welders and 
10, or 3%, of the males who had mixed 
exposures. Inasmuch as iron oxide is the 
principal component of welding fume, it 
may seem surprising that so few welders 
showed this condition. 

Since slightly lower blood pressure was 
observed among welders than among non- 
welders it seems that factors associated 
with welding depress the blood pressure. 
The difference between welders and non- 
welders was too small to make a clinical 
impression on the examining physician at 
the time of the individual examinations. 
Hence, no clinical laboratory tests were 
made to establish or identify the depressor 
or antipressor agents. 

Welding burns or scars are intimately 
related to arc-welding operations. These 
lesions are only rarely disabling and usu- 
ally can be prevented by adequate safety 
practices. 

Single copies of Health of Arc Welders in 
Steel Ship Construction, Public Health 


Bulletin No. 298, by Waldemar C. Drees- 


»sen, Senior Surgeon; Hugh P. Brinton, 


Statistician; Robert G. Keenan, Senior 
Assistant Scientist (R); Thalbert H. 
Thomas, Sanitary Engineer (R); and 
Edwin H. Place, Surgeon (R) of the U. S. 
Public Health Service; and James E. 
Fuller, Lt. Comdr. H (S) USNR, Re- 
gional Health Consultant, U. S. Maritime 
Commission, may be obtained from the 
U. S. Public Health Service, Washington 
25, D.C. Additional copies may be pur- 
chased from The Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington 25, D. C., at 55 cents per copy. 


GLENN-ROBERTS CO. APPOINTS 
CHIEF ENGINEER 


Stephen B. Owings, former assistant 
supervisor of the welding electodes and 
equipment division of A. O. Smith Corp. 
of Milwaukee, has joined Glenn-Roberts 
Co. as assistant manager and chief engi- 
neer. Owings will make his headquarters 
at the Gdenn-Roberts Co.’s Indianapolis 
plant, according to the announcement 
made by George G. Glenn, president of 
the firm. 

A. graduate in electrical engineering 
(University of Illinois, 1936), Owings has 
had 12 years of experience in the arc- 
welding industry. After receiving his 
degree, Owings joined the Harnischfeger 
Corp. in Milwaukee and spent four years 
in arc welder production, experimental 
engineering and sales work. In 1940, he 
became sales engineer for A. O. Smith 
Corp., and later was made assistant to 
the welding electrode and equipment 
division supervisor. 

Mr. Owings is a member of the AMER- 
ICAN WELDING SOCIETY. 


ALUMINUM SHEET & PLATE BOOKLET 


One of the most complete technical 
helps in its field is the ‘‘Aluminum Sheet 
and Plate Booklet’”’ just released by the 
Reynolds Metals Co., Louisville 1, Ky. 
The booklet, covering 48 pages of tech- 


,nical information relative to various sheet 


alloys, gages and sizes, was prepared to 
meet the steadily increasing demand for 
more information on aluminum sheet and 
plate and how to use it effectively. 
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NEW MEXICO STEEL CO. 


Box 694, Albuquerque, N. M. 


Phase Changing Welding, and Special Jobs. 
AIR OIL, and WATER COOLED. 





Beginning with a brief discussion of 
cost factors, the booklet goes into a care{,] 
comparative analysis of costs of alumin: 
sheet and plate as against other widely 
used metals. This discussion along with 
a short outline of the advantages of using 
coiled or flat sheet does much to destroy 
the fallacy that aluminum must neces 
sarily cost much more than other metal: 

The booklet preceeds into short su 
maries of such topics as formability, 
weldability, riveting and joining, brazing, 
soldering, machinability, and resistance to 
chemical attack with a short discussion of 
the alloys most suitable. Also given is a 
short explanation of heat-treatable and 
nonheat-treatable alloys. Finishes for 
aluminum sheet and plate, characteristics 
of the metal, and the problem of avoiding 
distortion are likewise summarized briefly 
and a number of special items not pri 
viously shown in regular literature or in 
formation are listed in the booklet. 

The mill standard sizes listing tabulates 
those sizes which Reynolds sheet and 
plate mills are equipped to produce 
A section is used to list ordering data 
while still other sections present tabular 
information on such topics as the specified 
chemical compositions, specified mechan 
ical properties, typical mechanical prop 
erties, commercial tolerances and bend 
radii. 

Since aluminum sheet and plate ar 
sold by weight, a rather large section of 
the booklet contains tables for computing 
accurately the weight of various siz 
and thicknesses of sheet and plate items 
Also listed in the weight tables are figur: 
for calculating the weights of a variety 
sizes and thicknesses of aluminum circles 
From these tables, the user is able 
calculate closely the exact quantities hi 
application will require. Also shown is 
simple formula for comparing the weight 
of aluminum with the weights for othe: 
metals. Still other sections list a cor 
parison of gages and decimal equivalent 
of aluminum sheet and plate gages. 


One of the final sections of the booklet 
gives an index of specifications for alumi 
num sheet and plate as listed by t 
various government bureaus and a number 
of the nation’s leading professional soci 
ties. 

The 48-page 6- x 9-in. booklet is small 
and hence occupies a small amount 






SPOT WELDERS 


OF ALL TYPES 
SIZES 1/4 TO 300 KVA. 

FOR MANUAL, AIR, MOTOR, 
OR ELECTRONIC OPERATION. 
also BUTT, ARC, and 

GUN WELDERS 





TRANSFORMERS 200-KVA 
OIL IMMERSED 


OuToooR TYPE) 





Sizes 1/4 to 300 KVA. 


CHARLES EISLER 
| EISLER ENGINEERING CO., INC. 


(Near Avon Ave.) 


NEWARK 3, N. J., U.S.A. 
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AO HEADREST GOGGLE! 








There’s something NEW in glare, flying spark, scale and injurious 
light radiation PROTECTION for gas welders, cutters, burners, 
brazers and furnace men! It’s the AO F-600 Headrest Goggle with 
an entirely new and convenient spring mechanism. Just a flick of the 
wrist and presto — the goggle’s in the “off-guard” position! Due to 
perfect balance, there’s no overhanging weight and the goggle feels 
comfortable even when “off-guard.” Adjustment to wearer’s facial 
contours and eyes can be quickly made and no readjustment is required. 
The new F-600 Headrest Goggle may be worn directly over the eyes 
or over personal glasses. Comfortable-fitting fibre headgear adjusts 
to any head size... genuine leather sweatband is another comfort 
feature. Your AO Safety Representative can supply you with this 
goggle which is certain to be well-received by your workers. 


Safety Division 
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FEATURES OF ADJUSTING MECHANISM 


THUMBSCREW — Simply loosen to raise or lower 
goggle to correct position over eyes. Conversely, 
position is maintained by tightening screw. 


PUPILLARY DISTANCE—Quick turn of center thumb- 
screw loosens bridge assembly, permits any width 
pupillary distance easily. Thumbscrew is permanent- 
ly attached — can’t be lost. 


LOCK SCREW —Tighten when goggle is adjusted 
flush against face. Thus goggle maintains proper 
position despite constant throwing into “off-guard” 
position. 


When these adjustments are made, they 
remain permanent for each individual face 
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space on the desk or in the drawer, or 
can be easily carried in the brief case. 

Requests for booklet should be directed 
to the Reynolds Metals Co., Aluminum 
Division, Desk 105, 2500 S. Third St., 
Louisville 1, Ky 


FLAME HARDENING 


The Columbia Machinery and Engineer- 
ing Corp., of Hamilton, Ohio, had the 
problem of hardening the roller pads of a 
lower frame casting used on power shovels. 
The extreme size and weight of the casting 
made it impractical to use existing harden- 
ing equipment. In cooperation with the 
Air Reduction Sales Co., they built a fix- 
ture for positioning and rotating the cast- 
ings and for mounting the oxyacetylene 
torches and accessory equipment. The 
3400-lb. casting was rotated at a speed of 
7 in. per minute and the flame hardening 
operation was completed in 25 minutes 
Two torches simultaneously flame hard- 
ened both the upper and lower faces of the 
roller rings to a depth of 4/32 in. 





ALLOY AND WELDABILITY 
DIRECTORY 


Condensation of a U. S. and Canadian 
engineering survey designed to show welda- 
bility of several thousand major and minor 
commercial alloys, as revealed by type of 
weld, equipment design and practical 
application of special gas and arc-welding 
rods, has been accomplished in an 8-page, 
3-color technical directory recently made 
available for 1948 by Eutectic Welding 
Alloys Corp 

Welds are broadly classified by group- 
ings of alloys and metals in widest use, 
together with lowest heat ranges permis 
sible in welding for exact service require 
ments. Illustrations include microphoto 
graphs and sectional sketches for product, 
repair and design considerations of interest 
to engineering and welding supervisors 
generally. A short editorial indexes recent 
developments, including the arc-vapor 
cutting tool known as Cu Trode. Layout 
of the directory permits use in reference 
binders or wall chart form. 

For further details, write direct to the 
manufacturer, at 40 Worth St., New York 
13, N. Y. Ask for the 1948 Eutectic 
Welder Directory 











































































Flame Hardening Casting 








SCHUSTER MADE 
WELDING SUPERVISOR 


Announcement is made by America 
Car and Foundry Co. that William 
Schuster has been appointed Weld); 
Supervisor for that company. Mr. Schy 
ter comes to ACF with a wide and var 
experience as a welding engineer 



























































































William H. Schuster 


A native of Pittsburgh, he attended t! 
public schools of that city and later o: 
Carnegie Institute of Technology. HH: 
further augmented his studies with specia 
courses in welding with Westinghous« 
Electric Co. and The Lincoln Electric Co 


and in industrial relations and sales and 


job analysis work, acting as instructor i 
the latter subject 

He was first employed by Spang Chal! 
fant & Co. as welder from 1931 to 1935 an 


the following year with the Bath Iron 


Works in the same capacity. He the 
went to The Lincoln Electric Co. as Weld 
ing Instructor and from 1937 to 1940 wa 
Sales Engineer for that company. Fro 
1940 to 1946 he was General Weldi: 
Supervisor for Cramp Shipbuilding C: 


Prior to coming to ACF he was with Foster 


Wheeler Corp. as Welding Engineer 
Mr. Schuster is a member of the AMER! 


CAN WELDING SOCIETY and is the author o! 
“Arc WeldingéInstruction Manual’ fo 


shipyard welders, 1941. He will make hi 
headquarters in New York. 
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SPARKY Saves Production Delay 





GEE, MISTER, THAT DIE BLOCK IS SHOT! 
LET ME SHOW YOU HOW I CAN FIX IT FAST 
WITH TOOL-ARC TOOL STEEL ELECTRODES. 








TOOL-ARC IS A LIFE SAVER FOR QUICK 
REPAIRS. FIRST, | GRIND THE DIE BLOCK TO 
PREPARE IT FOR WELDING. 


— 


- sii oe ee 
a ~~ 











NOW | PRE-HEAT THE DIE TO A MAXIMUM OF 
450°, THE TOP DRAW RANGE TEMPERATURE, 
AND IT’S READY TO WELD. 























THAT‘S WHAT I CALL A PERFECT WELD! 
IT’S EASY WHEN YOU USE TOOL-ARC 


: ELECTRODES~ AND ECONOMICAL, TOO. 
TOOL-ARCIRWE 
ote 
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MACHINING TO SIZE “AS WELDED“ IS A CINCH, 
TOO. THIS TOOL STEEL HARDENS WITH 
WORK. IT NEEDS NO HEAT TREATING. 

















IY, 


RESINKING WOULD HAVE TAKEN WEEKS, 
BUT THIS DIE’S ON THE JOB AGAIN IN A 
FEW HOURS ~ THANKS TO TOOL-ARC. 


“< 
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For samples, see your distributor or write Alloy Rods Company, York, Pa. 
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NEW AMERICAN BUREAU 
OF SHIPPING SPECIFICATIONS 


Structural Steel for Hulls 























Chemical Composition—Ladle Analysis 
(a) Except as specified in Paragraph (0) 
the material shall conform to the require- 
ments of Class A as to chemical composi 
tion. 

(b) Plates over '/. and up to 1 in., inclu- 
sive, in thickness shall conform to the re- 
quirements of Class B as to chemical com- 
position. Plates over 1 in. in thickness 
shall conform to the requirements of Class 
C as to chemical composition. 


Class A Class B Class C* 
Carbon, max.% .... 0.23 0.25 
Manganese,% .... 0.60to 0.60 to 
0.90 0.90 





Phosphorous, 

max. % 0.04 0.04 0.04 
Sulphur, max.% 0.05 0.05 0.05 
Silicon, % ee AOE 0.15 to 


0.30 
*NoTe: Plate steels produced to the re- 
quirements of Class C shall be made with 
fine grain practice. 


















Tensile Properties. (a) The material, 

except as specified in Paragraph (6), shall 

conform to the following requirements as 
to tensile properties: HELIARC WELDING OF CHEMICAL The inert-gas-shielded arc welding pro 
STORAGE TANKS ess has made rapid strides in the fabric 

. tion of nearly all types of metals. In this 

REY 2 The Consolidated Steel Corp. of Texas process the electrode and the weld are 

reduced cleanup operations to a minimum blanketed by argon, an inert gas. An 

Rivet Steel by using the Heliarc inert-gas-shielded outstanding characteristic of the process is 


























and Steel arc welding process in fabricating these that, with the exception of copper, flux 
Structural for Cold Everdur alloy tanks for the storage of is not required in the welding of any of th: 
Steel Flanging chemicals. High purity argon gas common commercial metals and alloys. 
Tensile Strength, 59,000- 55.000— shielded the electrode and weld area thus Pe Heliarc process operates at high 
: * — os a De : a an sliarc SS ates at a hig 
2 36 = elds re H since : 
= —— — flux was not “ ove was ml corrosive sound welds with much greater freedom 
oa =e Bin 4.800.000. Lgonene ) ar aren Aaaered 1 ~ ne J remot a —— —< 
saad. "eam = tet , é ‘ ain , other methods 
we o7 “ee ee The tanks are 8 ft. in diameter and » il sg gaat Rect : = 
minimum, % T.S. tye The fast rate of welding causes less di 


have an over-all length of 18 ft. with a 
3-ft. steel skirt. Plate thicknesses were 
3/1, in. for the shell and '/, in. for the 
Sirens nae SA head. 


Elongation in 2 in. 22 
minimum, % 


tortion in the workpiece and reduces the 
over-all cost. 


















WELDING RODS NET MONTHLY ADVERTISING RATES 


Black and White Effective July 11, 1947 





Gas or electric, various sizes, your favorite rod: Shieldarc, Fleetweld, - Twel - 
General Electric, National, and other various steels, 6¢ Ib.; Airco 27 Space | ~. e.. ae. SPE "= all 
. | | 

bronze 25¢ Ib.; Inco Nickel and Monel 40¢ Ib.; Phillips 60 ph es FX 
/ ae og hep homme | $185 | $165 | $150 | 

bronze 30¢ Ib.; Arcos, Smith, Crucible Steel Allegheny and other an | anni 

Stainless Steels 25¢ Ib; hard face rod 50¢; copper 25¢; aluminum Two-thirds page 130 120 110 | 100 

30¢; pure Ye” tin wire 80¢ Ib., also other metallizing wires; Fluxine, Half Page 











*Full page 

























105 | 95 85 80 
Eutectic and other fluxes 25¢ Ib.: Welding goggles 50¢; Manifold SS | ee , + seers 7. Pe on Ee 
regulators $25; 150 and 300 Amp Welders with 3 phase motors Quarter Page | 60 _ SiR a he 33 | 20 q 
$200 and $325; Electric hand drills 4” to 1” Thor, Skillsaw, B & D. Eighth Page 40 | 35 30 | 28 
$10 to $75; motors and grinding stones; from government surplus. *Enside Preserred | 205 185 170 | 160 











Satisfaction guaranteed. Prices F.O.B. Oak Ridge. Du Pont Smith, 10% Extra for bleed full pages. Color $65 extra per color added 
Box 74, Oak Ridge, Tenn. 


Agency Commission —15% 
Cash Discount — 2%, 10 days 
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Faster A. C. Welding for More Jobs 
with — co ec 
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Fabricating a truck frame for an 1 1]-yd. Euclid Rear Dump Truek with one of the 500-amp. “Fleetwelders” 
at Euclid Road Machinery Company. 


tae of the New Lincoln “Fleetwelder” report that 
it has extended the high-speed advantage of AC arc 
welding to a wider variety of work. A combination of 
two features—an Indepen- 
dent Control Circuit and 
an “Are Booster”’— ae- 
counts for faster, easier 
welding over an exception- 


ally wide range of output. 


ARC IS MORE PRODUC- 
TIVE. Higher responsive- 
ness to changing are con- 
ditions has been secured 
by a Reactor Control Cir- 
cuit which is separate from 
the main welding circuit. 
. oe This gives a smoother arc 
Setting “Fleetwelder’s” 6 
current control is simply a 
matter of turning a hand 
wheel. These welders oper- 
ate three shifts at 450 amps. 
for 5¢"’ electrode. wheel, the operator ro- 


and higher welding speed 
at all current values. By 
simply turning a hand 


tates the reactor control and this provides smooth, 
stepless, accurate adjustment of the welding current 
over the entire range of the welder. The amperage is 


indicated on a dial on the front of the welder. 


SIMPLIFIES ARC STRIKING. The “Are Booster” starts 
the are automatically by giving it a momentary burst 
of current the instant the electrode touches the work. 

“Job Selector” switch provides six stages of booster 


intensity to suit the job. 


FOR HEAVY WORK, the “Arc Booster” gives a 
quicker “get-away” and assures deeper penetration at 
the start of the bead. And the welder can be operated at 
high current values for sustained periods without dan- 
ger of burn-out because its windings are protected by a 


thermostatic device. 


FOR LIGHT WORK, the “Are Booster” makes are strik- 
ing as easy as lighting a match, even at exceptionally 
low current values, and the highly sensitive Independent 
Control Circuit helps keep the welding arc smooth at 
all times. 


The above is published by LINCOLN ELECTRIC in the interests of progress. For full details on the new Fleetwelders” write for copy 


of Bul. 366. The Lincoln Electric Company, Dept. 105, Cleveland 1, Ohio. 


Advertisement 
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PRODUCT — Rear wheel housing for a 


new automobile design. 


PROBLEM -—To weld housing from 
stamped halves in one-half the time required 
with conventional or standard seam welder. 
Material is 20 ga. cold rolled steel. 


TYPE OF WELDER — Special series 
T-W seam welder with dual, roller anti-fric- 
tion heads and special air operated pivoting 
fixture. 


PROCEDURE —Halves of wheel hous- 
ing are placed in fixture. Following sequence 
is fully automatic. One operation of palm 
button sets up this cycle...(1) clamps work; 
(2) moves fixture to welding position; (3) 
brings welding heads down and heat on, as 
fixture starts to rotate. On completion of 
weld, fixture automatically returns to unload- 
ing and loading position and unclamps com- 
pleted assembly. 


COMMENT — This special seam welder 
is designed to fabricate wheel housings of 


406 


AYLOR-WINFIELD 


such depth and shape as could not be eco- 
nomically or efficiently deep drawn from one 
piece to like dimensions. 


RESULTS—A production of 150 complete 
wheel housings per hour with an average 
welding time of 15 seconds per cunele. 


Our monthly publication ‘"Weld-it’’ shows many 
production short cuts by resistance welding. Re- 
quest it using your company letterhead. 


THE TAYLOR-WINFIELD CORPORATION 
WARREN, OHIO, U.S. A. 


THE WELDING JOURNAL 


DUTTON ELECTED VICE-PRESIDEN? 


Frederick O. Dutton has been ele: 
vice-president in charge of production | 
Process Engineering, Inc., of Somervy; 
Mass., according to an announcemen; 
Lawrence C. Paul, president of the co 
pany. He assumed his duties on Ja; 
1948. 


4° 


Mr. Paul stated that Mr. Dutton com 
to Process Engineering from Union Car 
bide & Carbon Corp., with whom he wa 
associated for the past twenty-five year 
He acted in various capacities for Th 
Linde Air Products Co. and Carbide & 
Carbon Chemicals Corp., the last of whic! 
was as Chief Inspector. 

Mr. Dutton comes to Process Engineer 
ing with a wealth of experience covering th 
design and welding of fabricated equip 
ment. He is widely known in the fabricat 
ing industry. He is a member of the 
American Society of Mechanical Engi 
neers, the AMERICAN WELDING SOCIETY 
and a registered engineer in the state 
West Virginia. 


STUD WELDING 


A four-page house organ issued bi 
monthly is now published describing th: 
Nelson Method of fastening for desig! 
engineers, production management execu 
tives, architects, general contractor: and 
those at the top industrial management 
level. This method of fastening incor 
porates the use of the Neison Stud Welding 
Gun which end-welds various types of 
stud-like fasteners to steel framing. The 
gun is a lightweight portable unit and 
weld studs from '/s through */, in. diam 
eter up to 9 in. long in any position. The 
outstanding advantage of this method i 
that it provides a neater, better fastening 
job and, in numerous instances, radically 
reduces costs. It eliminates the necessity 
of drilling and tapping holes for stud fast 
ening and provides for all the work to b 
done from one side. The house orga! 
describes various applications where cost 
savings were accomplished, or where the 
design and appearance of the finished prod 
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uct were substantially improved. Pub- 
lished by the Nelson Sales Corp., Toledo 
Ave. & E. 28th St., Lorain, Ohio. 


ASSEMBLYING PRESS FOR 
WELDING OPERATIONS 


4 special hydraulic machine for assem- 
bly of one-piece spark plugs that can also 
be adapted to progressive welding and 
orming operations is announced by 
am w Electric Co., Milford, Mich. It 
is identified as Special Hydraulic Machine, 
Type HCP3-5. All sequencing opera- 
tions are performed hydraulically pro 
viding against any possibility of machine 
getting out of proper sequence. This 
machine incorporates a table that has six 
stations which index 60° by means of an 
hydraulic motor. Speed of deceleration 
nd acceleration of indexing is adjustable 
by means of a flow valve through infinite 
steps. Individual pressure adjustment for 
each of the three rams is provided. Pres 
sures up to 8 tons are obtainable; individ 
ual adjustable cushioned stroke. Foot con 





trol—machine operates as long as control 
is depressed. At any time foot pedal is 
released all three rams immediately return 
to their up position and machine stops 
Cross heads have replaceable bushings 
and operate on hardened and ground 
large diameter guides. Two are provided 
for each cross head. Sturdy fabricated 
frame with oil tank in base with cover 
plates for inspection of pump, filters, etc., 
which are all located in oil tank and en 
closed. All hydraulic controls isolated 
from electrical components and conveni 
ently grouped for easy adjustment 
Automatic oil temperature control to 
maintain proper operating temperature 
of hydraulic oil, valves, etc. Double- 
volume pump to provide fast speed of 
rams and pressures up to 1000 psi. is 
driven by 15 hp. motor. Water cooling 
to dies, punches, transformer, punch 
holder, etc. Electrical controls readily 
adjustable at front of machine. Elec 
tronic control of heat and pressure func 
tions. Flush mounted disconnect 
switches used. Weight of machine, 10,000 
lb.; floor space, 60 x 60 x 60 in. high; 
speed of machine, 1500 complete parts per 
hour. 
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“4 FEATURE” Extra-Flex Cable gives you more welds .. . 
better welds per man-hour because it works with the man- 
on-the-job. With its many exclusive production advantages, 
it costs you far less than you would expect to pay for cable 
of this high quality. Next time you order cable specify 
“Extra-Flex’’! immediately available in sizes from 6 to 4/0 
from your welding supply distributor. If he cannot supply 


you, write direct. 


Send for new free 64-page catalog of latest 


type welding and cutting equipment. 


tHe BURDETT oxvcen co. 


3328 Lakeside Ave.» Cleveland 14, Ohio 


Welding and Cutting Equipment and Supplies ff company 


Industrial Safety Equipment 


ADVERTISING 


/ The Burdett Oxygen Co. 
4 3328 Lakeside Ave., Cleveland, 0. / 


/ C) Please send copy of free 64-page catalog. / 


/ Name 


Address 





/ 
/ 
/ 
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TENTATIVE PROGRAM 


AMERICAN WELDING SOCIETY 
TWENTY-NINTH ANNUAL MEETING 
WEEK OF OCTOBER 24, 1948 


BELLEVUE-STRATFORD HOTEL, PHILADELPHIA, PA. 


WELDING AND CUTTING EXHIBITS 


AND DEMONSTRATIONS 
NATIONAL METAL EXPOSITION 


COMMERCIAL MUSEUM AND CONVENTION HALLS 


HOURS OF THE EXPOSITION 


Monday, Tuesday and Wednesday—October 25 to 27 


12 Noon to 10:30 P.M. 


Thursday and Friday—October 28 and 28 
10:00 A.M. to 6:00 P.M, 


Admission by special invitation or by A.W.S. registration badge or membership card of 


any participating Technical Society. 


TECHNICAL SESSIONS 


All Technical Sessions will positively start on time. 
No Stenotype Reporter—Members desiring to discuss papers are urgently requested to 
prepare discussion in writing in advance of the meeting and to send copies to Headquarters, 
as those preparing written discussion will be given preference at the session. Members and 
guests giving extemporaneous discussion at meeting should forward a written discussion as 
soon as possible after the meeting. 


PRESIDENT’S RECEPTION 


SUNDAY, OCTOBER 24th, 5 to 7 P.M. 


Burgundy Room 


MONDAY, OCTOBER 25th, Morning—9:30 A.M. 
THREE SIMULTANEOUS SESSIONS 


SHIP DESIGN 
South Garden 


Chairman—H. W. PIERCE, 
New York Shipbuilding Corp. 


Co-Chairman—R. L. DEILY, 
Bethlehem Steel Co. 


New Factors to Be Considered in the 
Design and Welding of Ships 


by MILTON FORMAN, United Engineering 


Co. 

Riveted vs. Welded Structure 

by E. M. MacCUTCHEON, David Taylor 
Mode! Basin 

Repair of Welded Ships 


by L. E. BLEDSOE, Newport News Ship- 
building & Drydock Co. 


RAILROAD 
North Garden 


Chairman—J. W. SHEFFER, 
American Car & Foundry Co. 


Co-Chairman—A. J. RAYMO, 
The Baldwir Locomotive Works 


Submerged-Arc Welding of Box and 
Hopper Cars 


by E. A. WATSON, American Car & 
Foundry Co. 


Welding the Modern Diese] Locomo- 
tive 

by H. S. SWAN, American Locomotive 
Company 

General Welding Practices in Loco- 
motive and Car Shops 

by J. MICHNE, New York Central System 


STORAGE TANKS, PRESSURE 
VESSELS & PIPING 
Rose Garden 


Chairman—A. C. WEIGEL, 


Combustion Engineering Co 


Co-Chairman—E. B. STOLLE, 
Midwest Piping & Supply Co. 


Field Erected Storage Tanks of Alu 
minum 


by FRED L. PLUMMER, Hammond Iror 
Works 


Standardization of Welded Chemical 
Process Ta 


by J. G. HENDERSON, Carbide and Carbor 
Chemicals Corp. 

Sampling of Welds by Trepanning and 
Allied Methods 


by R. B. LINCOLN, Pittsburgh Testing 
Laboratory 


Pipe Welding 
by JOHN H. ZINK, Heat & Power Corp. 
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WELDING ELECTRODES 


=> 
—=> 


LEARN For YOurRSELF WHY 
WeELpeErRS CALL NI-ROD 
“THE EASIEST-HANDLING 
ELECTRODE EVER MADE 
To We._p CAST IRON” 


Here’s What NI-ROD Gives You 


@ Stable arc in all positions 
@ Smooth bead contour 

@ Excellent ‘‘wash”’ 

@ Easy slag removal 

@ Preheating seldom required 


@ Works on either a.c. or d.c. 


im Weld Quality 


@ High-strength deposit 

@ Easy machinability 

@ Thorough fusion 

®@ Freedom from cracks and porosity 


®@ Close color match 


@ General repair ond maintenance of cast iron 
parts, including the building up of worn surfaces 
@ To remedy minor flaws in new castings 


@ For correction of machining errors 


®@ As a production tool to assemble cast iron to steel 


WHY WE MAKE THIS OFFER 


In 1945, after several years of development and 
thousands of tests, The International Nickel 
Company introduced Ni-Rod* welding elec- 
trodes. 


At that time we thought our laboratories had 
produced a rod that would finally take cast iron 
welding out of the “hit-or-miss” class. 

Today, Ni-Rod has proved even better in the 
field than it did in the original tests. 

Sales records show that 82% of our customers 
re-order Ni-Rod once they try it! 

Welders keep telling us that Ni-Rod is the 
easiest-handling electrode ever made for weld- 
ing cast iron. 


And they’re not only using Ni-Rod to weld 
cast iron. They’re also using Ni-Rod to weld 
cast iron to steel. 

Our files are filled with letters saying nice 
things about Ni-Rod. We doubt if any other 
welding rod has ever been welcomed more en- 
thusiastically. 


Now, to make sure that every welder has the 
pleasure of trying Ni-Rod, we’re offering three 
free rods of any one diameter you select. Just 
fill in the coupon below. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET, NEW YORK 5, N. Y. 


SEND /N COUPON 
TODAV / 


Mail your coupon right away. When you 
get your three free electrodes try them 
on any cast iron job in the shop. We feel 
sure that you, too, will say, ““Ni-Rod is 
the last word for welding cast iron.” 

Ni-Rod comes in 3/32’, 1/8", 5/32" 
and 3/16” diameters. Please check the 
size you want on the coupon below. 


THE INTERNATIONAL NICKEL COMPANY, INC 
67 Wall Street, New York 5, N. Y. 


Gentlemen: I'd like to try Ni-Rod welding electrodes. 

Please send me 3 free rods of the diameter I have checked. 

0 3/32” C) 1/8” O) 5/32” O) 3/16” 
(Please check one size only) 
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NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this section 


STAINLESS STEEL ELECTRODES 


Twenty-seven new Flexarc stainless steel 
electrodes covering the complete range of 
types and diameters ('/16, 5/64, */s2, '/s, 
°/s0, 3/16 and '/, in.) required for all com- 
mercial grades of chromium, nickel and 
straight chromium steels are available 
from Westinghouse Electric Corp. 

These electrodes are produced in two 
popular types: a combination Titania 
Lime type coating suitable for welding 
with a.-c. and d.-c. reverse polarity; and 
a straight lime type coating for welding 
with d.-c. reverse polarity only. 

Each of these types is suitable for weld- 
ing in all positions in diameters */ig in 
and below and each meets the require- 
ments of the new A.W.S. designation 
A 5.4-46 T, A.S.T.M. designation A 298- 
46 T tentative specifications for chromium 
and chromium-nickel steel welding elec- 
trodes where applicable. 

Characteristics of these stainless steel 
electrodes are the fine smooth bean finish 
with relatively flat contour, smooth action 
with extremely low spatter loss, and excel- 
lent slag characteristics resulting in correct 
bead formation and easy cleaning. 


Further information on the Flexarc line 
of stainless steel electrodes may be se- 
cured from the Westinghouse Electric 
Corp., P. O. Box 868, Pittsburgh 30, Pa. 


RUF-TRED TOOL 


The Ruf-Tred tool provides a simple 
low-cost method of preventing slipping 
and falling accidents on smooth steel or 
iron surfaces. It is a vibrating electrode 
holder used with either a.-c. or d.-c. weld- 
ing machines to deposit hard rough bead 
lines about '/s in. wide and !/,. in. high. 
On a large area, the bead lines are usually 
spaced several inches apart and are ar- 
ranged in a geometrical pattern such as 
diamonds. Ona small area like the nosing 
of a stair tread, several closely spaced 
parallel bead lines are usually deposited. 

In operation, the end of the electrode is 
placed in contact with the surface to be 
roughened and drawn along at approxi- 
mately 5 feet a minute. It is not necessary 
to “hold’”’ an arc, as in welding, since the 
vibrator causes intermittent arcing, which 
melts the end of the hard steel electrode 
and fuses the molten droplets to the base. 
The deposited metal is extremely hard and 
retains its slip-proof qualities, even when 
wet or oily. 

Metallizing Engineering Co., Inc., 
Safety Products Div., Long Island City 1, 
N.Y. 








SYNTHETIC HOSE 


Dependability and life have been greatly 
extended in the flexible tubing field as the 
result of an extensive research program 
conducted by engineers of the Ronaflex 
Tubing Co., Inc., Packard Building, Phila- 
delphia 2, Pa. These improvements are 
the result of new Buna and Neoprene base 
synthetics which stand up under the terrific 
punishment of high temperatures, pres- 
sures, vibration, internal and external cor- 
rosive solvents and fumes. Not only is 
useful life increased many times, but leak- 
age and maintenance troubles are elimi 

nated 



























Synthetic Hose Carrying Air at 80 Psi. 


The Ronaflex Assembly illustrated is 
carrying air at 80 psi. Although con 
stantly soaked by process oil, grease and 
grime, tests indicate that this wire-braid 
Ronaflex has already served four times as 
long as those previously used and shows no 
sign of failure. One-quarter inch tubing 
will stand burst pressures to 1000 psi. and 
larger sizes proportionally less. Installa- 
tions for temperatures to 300° F. are not 
uncommon. 

The patented, rugged, light weight coup- 
lings, provided with standard Ronaflex 
assemblies, snap on or off in a second to 
save maintenance time, yet provide a 
tight positive grip that eliminates all 
trouble due to leaking joints. No packing 
is necessary, no tightening required. 

Standard sizés from '/, to 2 in. I.D. and 
in a complete range of lengths up to 200 
ft. in the small diameter and 50 ft. in the 
largest diameters are supplied and shipped 
within 72 hr. of the time an order is re- 
ceived. 


HYDRAULIC TABLE AVAILABLE 
WITHOUT TOP 


For special applications requiring 


: an 
adjustable pedestal capable of ha 


lling 


2000-lb. loads, Lyon-Raymond Corp 
offers its standard hydraulic elevating 
table without the regular top. An x 


A 


10-in. bracket is furnished for mo 
special tools and fixtures. 
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The platform elevates from 28 to 44 
It can be locked in one position or allowed 
to revolve freely. 

A 30- x 30-in. base provides ampk 
stability even for off-center loads whik 
two 5-in. swivel casters and two 5-in 
rigid casters make it easy to move about 
A floor lock will hold the table firmly posi 
tioned when required. 

Elevation is provided by a hydrauli 
cylinder and single-speed hydraulic foot 
pump with pedal release. 

Further information may be obtained by 
writing to Lyon-Raymond Corp., 490 
Madison St., Greene, N. Y. 


ARC METAL-CUTTING TOOL 


Applications of the novel low-cost 
face and underwater metal-cutting tool 
that employs electric arc vapor, knowr 
as “‘CutTrode”’ are shown in a new illus 
trated 8-page bulletin published by Eute 
tic Welding Alloys Corp. 

Complete information, technical dia 
grams, instructions for using ‘“‘CutTrode 
for large industries and smaller shops a 
given in detail. Operating hints outline 
will aid all metal working men, whether for 
repair or production metal cutting. 

For construction welders, maintenance 
men, riggeis, specialists in implement 
repairs, rescue workers, salvage oper 
tions, shipbuilders, etc., this bulletin will 
prove especially interesting. Lllustra 
tions show ‘“‘CutTrode”’ at work piercing 
cutting, gouging, chamfering on cast iro! 
stainless steel, aluminum and _ othe 
metals considered difficult to cut by 
conventional methods. 

In addition, the bulletin contains appli 
cation information for several popular 
welding rods, including those recon 
mended for latest type of ‘‘threadless’ 
pipe fittings and a selective welding chart 
for judicious rod and alloy selection by 
welding engineers and supervisors. 

Ask for the “CutTrode Issue’ by 
writing the manufacturer at 40 Wort! 
St., New York 13, N. Y. 
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[IMPROVED HANDLE SCREW 


Experience in making thumb screws 
and other types of adjusting screws has 
indicated a need for an improved and 
cheaper handle screw that would have a 
grip OF handle leverage greater than that 
available with conventional forged and 


cast screws. 


fo satisfy that need, the Ohio Nut & 
Bolt Co., 600 Front St., Berea, Ohio, are 
bringing out the Ohio Double-ball Handle 
Screw. Inthe production this of screw on 
modern projection welding machines of 
the press-type, the company is utilizing 
the most advanced practice in electronic 
controls. The electronic control of the 
welding process makes possible a welded 
joint of greater strength than the metal 
in either of the parts that are welded 
together. Among the industries that 
can improve the appearance of their 
product and at the same time reduce the 
‘ost of an important component are those 


manufacturing bass drums and other 
musical instruments of the percussion 
type; food choppers for domestic use; 


outboard motors; and demountable steel 
scaffolding. 


NEW TYPE AUTOMATIC ACETYLENE 
TORCH 


Pictured below is an automatic acety- 
lene torch of novel design, produced by 
Century Aircraft Co., 5601 W. Century 
Blvd., Los Angeles 43, Calif. It is called 
the Century Gas Gun. This type of 
acetylene torch with pistol grip and trigger 
operated lighting mechanism was de- 
veloped by Century during the war years 
ind was used extensively for speeding up 
soldering, brazing and lead burning opera- 
tions in war plants. Since the war, the 
gun has been completely redesigned and 
the manufacturer claims the following 
advantages for the new model: (1) The 
iutomatic lighting and extinguishing 
feature saves time and prevents wasting 
of gas; (2) the light weight of the gun 
12 oz.) and convenient pistol grip make 
it easier to handle; (3) the gun is safer to 
operate because the flame is never left 
burning when not in use; (4) interchange- 
ible combustion tubes, nozzles and ex- 
tension tips provide a range of flame sizes 
to handle all types of work. 

The Gas Gun is designed to operate 
only with acetylene gas. It is ordinarily 
used with MC- or B-ty] e acetylene tanks 
lor soldering of joints, sweating in of 

pper fittings, light brazing or lead 
burnmg. The gun is sold through plumb- 
ing, electrical and welding supply houses 
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complete with the following accessories: 
pressure gage and regulator, connecting 
hose and clamps, combustion tubes and 
nozzles in '/s, */;, and '/, in. sizes and 
45° angle extension tips in */;, and '/, in 
sizes for use where brazing or soldering 


must be done in places difficult to reach. 

John Henry, General Manager of Century 
Aircraft Co., states that thousands of 
Century Gas Guns are now in use through- 
out the country in the plumbing, electrical 
and automotive trades 


MULTIPLE WELDER SPEEDS TOY 
WHEEL ASSEMBLY 


Designed and built by Sciaky Brothers 
Inc., Chicago, the machine is actually 
two welders mounted opposing each other 
—each with a set of eight opposing elec 
trodes. Each unit houses two trans 
formers, and full electronic controls are 
mounted in a cabinet at one end. A 
gravity feed chute passes through the 
center of the machine. The operator 
has only to keep the chute full... wheels 
drop into welding position and auto- 
matically initiate pressure cylinders and 
welding current. 





Overload on the power supply is avoided 
by dividing the complete weld into two 
firings. When the cycle is completed, 
electrcdes retract and the welded part 
continues to roll on the chute, then drops 
on a belt which loads into a bin. The 
next wheel drops into place and the cycle 
is repeated. 

High-speed action of the electrodes 
completes wheels (each takes cight welds 
at the rate of 30 per minute. Electrodes 
and integral pressure units can be ad 
justed or reduced in numbei to accom 
modate wheels of different sizes 

The wheel is made of two stamped 
halves, held together before welding witha 
flanged bearing shaft This high-speed 
method of fabrication suggests many 
other applications, such as pulley wheels, 
break drums, etc 


NEW PRODUCTS 





PHOTOELECTRIC RECORDING 
WATTMETER 


A new photoelectric recording watt 
meter designed for such applications as 


, analyzing welding circuits and measuring 


industrial heating load, motor-starting 
load, and power surge has been announced 
by the Meter and Instrument Divisions of 
the General Electric Co. Consisting of a 
high-speed photoelectric recorder and a 
newly designed wattmeter measuring unit, 
the new instrument can be used to measure 
d.-c. power or a.-c. power up to 10,000 
cycles per second 





The wattmeter, which has a linear scale, 
is available for portable use or for semi 
flush mounting. Chart speeds of '/, in 
per hour up to 72 in. per minute can be 
obtained by using different combinations 
of chart carriages and rate gears. When 
the instrument is calibrated for a particu 
lar frequency, accuracy is =3°%. When 
calibrated for 60 cycles, it can be used over 
the entire range of from 60 to 10,000 
cycles at unity power factor with an error 
of =5% The power-factor error when 
going from 0.5 lagging to 0.5 leading is 
only +3%. 

The current circuit is rated either 5 o1 
10 amp., and the potential circuit either 
120 or 240 volts. Current and potential 
transformers can be used to extend thi 
range if necessary. The wattmeter is com- 
pensated for frequency and power-factor 
changes. It is critically damped, and its 
burden is low because of the use of special 
magnetic materials 


ELECTRODE FOR CAST IRON 


Machinable electric welds at amperag: 
in the 45-140 range can now be mac 
cast iron with a new electrode a 
nounced by All-State Welding Alloys Co 
Inc., 96 West Post Road, White Plai 
N.Y. This electrode has a nickel core a1 
is highly recommended for use on cast 11 
wherever free machinability and pert 


color match are required. One of it 
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standing features is its freedom from spat 
ter. On certain castings it has a greater 
affinity for the parent metal than a copper 
nickel electrode. It is especially recom- 
mended for the repair of cylinder heads and 
motor blocks because of the low amperage 
required and the ductility that is obtained 
in the weld. This electrode, known as All 
State No. 4 Fully Machinable Cast Iron 
Electrode, can be used on either a.-c. or 
d.-c. and is obtainable in diameters of 
8 /s0-, 1/s- and °/30-in. 


SHAPE-WELDING MACHINE 


A new machine for making welds to 
any outline by its submerged-melt welding 
process has been announced by The Linde 
Air Products Co., Unit of Union Carbide 
and Carbon Corp. 


The WM-6 machine, a carriage of the 
type that has proved most useful in oxy- 
acetylene shape cutting, is used to carry 
and guide a Unionmelt welding head. Any 
desired outline can be followed by use of a 
strip templet. 


The Type U welding head illustrated 
has a maximum current capacity of 2000 
amp. and can weld in a single pass ma- 
terial from 18-gage to 1'/,-in. plate 
Heavier parts of almost any thickness can 
be welded by a suitable number of passes. 


The machine will operate over an area 
34 in. wide and 80 in. long. Sections can 
be added to the tracing table so that any 
length can be covered. The welding speed 
is adjusted by a stepless speed control on 
the tracing machine. Standard or high- 
speed tracing heads make it possible to 
weld at speeds of from 4 to 40, or 11 to 100 
ia. per minute. 


The machine has already been used in 
several plants for welding special shapes. 
An example of this type of work is the 
welding of ends to shells of domestic fuel 
oil tanks (Fig. 2). This machine will be 
particularly useful in fully mechanizing 
the welding of certain intricately shaped 
parts that heretofore could only be welded 
manually. 


Fig. 1—The WM-6, a Templet Guided Carriage, with the Unionmelt 
Welding Head, Can Make Welds of Any Outline 


SEAM WELDER 


The Reed Engineering Co., 1003-17 
W. Fairview Ave., Carthage, Mo., have 
recently developed and placed on the 
market a new machine. This is known as 
the Reed Longitudinal Seam Welder 
The prime purpose of this machine is to 
provide a positive copper backup for 
automatically welding longitudinal seams 
in tanks and other cylindrical shapes 
The copper backup bar is forced upward 
against the copper hold down clamps by 
means of an air-operated toggle linkage 
which exerts sufficient pressure to press 
the seam flat and back up the edges during 
the welding operation. It is available in 
6 standard sizes, ranging from 6 ft. by*/s in 
thickness up to 9 ft. by */s in. thickness. 

All standard machines will handle 
diameters up to 40 in. and special mach- 
ines can be built for larger diameter work 
It is available with tracks to fit any stan- 
dard type automatic welding head and can 
also be obtained with water cooling on 
the main backur bar when desired. 

This machine can also be used for weld- 
ing of flat sheets when equipped with 
proper feed and discharge tables. 


THE WELDING JOURNAL 


WELDING POSITIONER CUTS 
FABRICATION COSTS 


McQuay, Inc., Minneapolis man 


1 
ula 


turer of air conditioning and commer 


refrigeration equipment, has cut br 
time of cooling coils by the use of a w 
positioner 


VAN 
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An unusual feature of the P&H Weld 


Positioner is the addition of a self-lev 
table on the top for the operator to 
on. This permits him to braze all ; 
without having to change position 


ta 


d 


can rotate and change the angle of tilt 


the coil frem the table 
control is provided for all operatio 
the positioner, including power elev 
of the table which makes it possible to 
tion the operator as well as the 
This exclusive P&H feature saves 
for the operator and ends waiting tin 
crane service as the table may be rai 
lowered with the work in place 

The coil shown mounted on thi 
tioner weighs approximately 1300 ll 
measures 7 x 9 feet. The positione 
P&H Model WP-3 having a dual cay 
of 3000 and 4600 Ib. 
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welding positioner can be obtained fromt 


Shape-Welding Machine 


Fig. 2—Welding Domestic Fuel-Oil Tanks with the WM-6 
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Welding reaches new 


To get the facts on the internal condition of 
a weld ... to provide an almost perfect 
control for assuring homogeneous welds. , , 
to give the welding engineer (and, where 
necessary, the customer) a permanent 
record of the job—use radiography. 


~«- when critical examinations 
are made with radiography 


Radiography provides more information about 
the internal condition of a weld than is 
obtainable in any other way. It shows up 
irregularities, reveals lack of penetration, 
burned-through areas, gas and slag pockets, 
undercuts and other weaknesses . . . shows 
the welder everything he needs to know. 


For maximum radiographic visibility... 
use Kodak Industrial X-ray Films... 
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Kodak Industrial X-ray Film, 
TYPE A...for x-ray and gamma- 
ray work in sections where fine 
grain and high contrast are de- 
sirable for maximum sensitivity 
at moderate exposure times. 





Kodak Industrial X-ray Film, 
TYPE M...first choice in critical 
inspection of light alloys, thin 
steel at moderate voltages, and 
heavy alloy parts with million- 
volt equipment. 





Kodak Industrial X-ray Film, 
TYPE K...designed for gamma- 
ray and x-ray radiography of 
heavy steel parts, and of lighter 
parts at limited voltages where 
high film speed is needed. 





Kodak Industrial X-ray Film, 
TYPE F...with calcium tung- 
state screens—primarily for ra- 
diography of heavy steel parts. 
For the fastest possible radio- 
graphic procedure, 


They provide the high radiographic 
sensitivity—the combination of speed, 


contrast, and fine grain—required for the 


detail visibility you need in critical 
examination of welds. 


For complete information on the types 


best adapted to your job, see your local 
x-ray dealer or write to 


Eastman Kodak Company 
X-ray Division, Rochester 4, N. Y. 


“Kodak"’ is a trade-mark 


RADIOGRAPHY 


... another important function of photography 
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Harnischfeger Corp., Welding Division, 
4400 West National Ave., Milwaukee 14, 
Wis. 


NEW RESISTANCE WELDING 
ALLOY CATALOG 


Widespread development of resistance 
welding in the past several years calls for 
parallel development of alloys used in spot 
welder tips, electrodes, flash and projec- 
tion welding dies and seam welder disks. 

Acme Electric Welder Co.’s Alloy Cata- 
log No. 502 depicts a complete new line 
made from Acmeloy, Superloy and Stain- 
aloy. Newitemsincludea variety of special 
gooseneck tips, offset tip holders and seam 
welder disks, also a complete line of stand- 
ard tips and holders. Price, specifications 


ABSTRACTS OF CURRENT 





gePLaceasie TPS WITH MORSE TAPERS 
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WATER COOLED KNOCK-OUT TYPE TIP HOLDER 


my 
OFFSET 


WATER COOLED 
TIP HOLDER 


and complete stock list of all tips and alloy: 
are included in the Catalog. 

This Catalog may be obtained by writ 
ing to Acme Electric Welder Co., 26 
Fruitland Rd., Los Angeles 11, Calif 
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2,436,387—MUuLTIPLE ELECTRODE ARC 
WELDING—Isaac Harter and Evan F. 
Wilson, inventors, Akron, O. assignors to 
the Babcock & Wilcox Co. (10 Claims) 


In this weld method, a plurality of 
electric arcs, with a uniform phase dif- 
ference of less than 180° between the 
arcs, are maintained in a weld zone and are 
energized from a single polyphase source. 
Metal is independently supplied to each 
arc, the voltages of which are individually 
controlled. 


2,436,617—WeELpING TorcH—Tony Svet, 
inventor, Cleveland, Ohio. (9 Claims) 
In Svet’s welding torch, a body, with a 
mixing chamber therein, has a nozzle 
attached thereto. Two passages deliver 
gas into the chamber and an axially 
movable tubular member positions a valve 
for controlling one of such passages. An 
axially movable valve is within the tubular 
member for controlling the second passage. 
2,436,760—CoNnTROL VALVE UNIT FOR 


WELDING APPARATUS—Henry T. Platz, 
inventor, Detroit, Mich., assignor to 


Briggs Manufacturing Co., Detroit, 
Mich. (6 Claims) 


A special fluid pressure control valve 
unit is disclosed in the patent. 


2,436,863—-WELDING APPARATUS—Stan- 
ley M. Humphrey, inventor, Warren, 

Ohio, assignor to Taylor-Winfield Corp., 

Warren, Ohio. (14 Claims) 

The patented welding apparatus in- 
cludes a capacitor and a welding circuit 
adapted to be energized by the capacitor 
and including a pair of welding electrodes. 
Means are provided for moving the elec- 
trodes apart upon completion of a welding 
cycle and additional means are provided 
to short the electrodes prior to moving 
same apart. 


Prepared by V. L. Oldham 


Printed Copies of patents may be obtained for 25¢ from 
the Commissioner of patents, Washington 10, D. C 


2,436,867—WeELDING Rop—Richard K. 
Lee, inventor, York, Pa., assignor to the 
McKay Co., York, Pa. (4 Claims) 

A welding rod comprising a core wire 
and coating of such a composition so as to 
deposit weld metal comprising specified 
small quantities of carbon, silicon, nickel, 
manganese and chromium from about 16.5 
to 22%. The balance of the weld metal is 
substantially all iron except for usual im- 
purities and the weld metal being at least, 
in part, austenitic and being rapidly work 
hardenable. 


2,436,884—CoaTED WELDING Rop—Jo- 
hann Diedrich Fast, inventor, Eind- 
hoven, Netherlands, assignor to Hart- 
ford National Bank and Trust Co., 
Hartford, Conn. (7 Claims) 


The welding electrode of the patent is 
particularly adapted for electric arc weld- 
ing and its core has at least 50% iron con- 
tent. A slag forming coating is on the 
core and contains a reducing agent includ- 
ing a sufficient percentage of material other 
than magnesium for preventing oxidizing 
of the iron metal during welding. The 
coating also contains an arc-preserving 
agent consisting of at least about 90% of 
magnesium for preventing extension of the 
are during welding. 


2,437,633—ELEcTRIC WELDING GROUND— 

Oliver R. Abram, inventor, Glendale, 

Calif. (1 Claim) 

A special ground connector, including a 
housing having an open bottom with a 
horseshoe type electromagnet carried in- 
side the housing and extending there be- 
low, is covered in the patent. Guide arms 
are carried by the electromagnet and a con- 
tact pin is vertically movably supported in 
the guide arms and insulated therefrom. 
A spring urges the contact pin into yield- 
ing engagement with the work. 
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2,437,652—WELDING Rop HoLpgER—Ru 
pert R. Reddick, inventor, Oakland 

Calif. (1 Claim) 

A special type of welding rod holder: 
covered in the patent and the holder 
cludes a ferrule that is received withi: 
tubular handle and aids in controlling ¢! 
action between a fixed jaw of the hol 
and a movable jaw carried thereby 


2,437,740—REPLACEABLE NOSE FOR Spo 

WELDING Tips—Thomas M. Hayn 

inventor, Indianapolis, Ind., assignor t 

P. R. Mallory & Co., Inc., Indianapol 

Ind. (6 Claims) 

Haynes’s patented welding tip ha 
body adapted to fit into a tip holder with 
the shank of the tip having a cavity formed 
therein for circulation of cooling fluid 
therethrough. A removable nose for th: 
tip is provided and has a surface comp! 
mentary with the head of the tip. A 
clamp member forces the complementary 
surface of the removable nose into intimat« 
contact with the tip to form a joint having 
a high thermal and electrical conductivity 
This joint is between the welding face an 
the cooling fluid cavity in the welcing tip 
shank, 


2,437,840—-MEtTHOD OF MuLtTiarc WEL! 

ING—Colby Weston Steward, Kenmor: 

and Malcolm R. Rivenburgh, Williams 

ville, N. Y., inventors, assignors to Cor 
nell Research Foundation, Inc., New 

York City (8 Claims) 

This novel welding method compris 
the steps of preheating an electrically co 
ductive workpiece and metallic welding 
rod by an electric arc until fusion has com 
menced, and thereafter striking a secon’ 
electric arc between the welding rod an 
the workpiece in the atmosphere of t! 
first arc. The arcs are moved in a unitary 
manner, and the first arc is formed by 








altern 





{ 
+0 


Bol 






























































































































































































































































































































TIPS 
nd alloys 


by Writ- 
'0., 2618 
alif 


-R—Ru 
lakland, 


older is 
Ider in 
vithin a 
ling the 
; holder 


R SPOT 
laynes, 
gnor to 
na polis 


has 
er with 
formed 
g fluid 
for the 
omple- 
tip. A 
lentary 
itimate 
having 
tivity 
ice and 
ing tip 


WELD 
nmore, 
lliams 
.¢) Cor 
, New 
iprises 
ly con- 
elding 
§ comm 
second 
d and 
of th 
nitary 
ed by 





alternating current whereas the second arc 
is actuated by direct current. 


9 438,155-——PROCESS OF WELDING METAL 
 BovIES pY HIGH-FREQUENCY ELECTRIC 
HeaTiInc OF DreLEcTRIC MATERIAL 
THEREBETWEEN—Isaac M. Diller, in- 
ventor, Glen Ridge, N. Re (5 Claims) 
Diller’s patented process includes the 
step of juxtaposing the edges of two metal 
hodies which are to be welded together 
und establishing between the edges a zone 
having the qualities of a highly imperfect 
ielectric. An electric current of a fre- 
quency of at least one megacycle per sec- 
ond is passed through the dielectric zone to 
heat the material therein so as to fuse the 
dges of the bodies into a weld. 


2 438,170—Gas HeatTinc Torcn—How- 
ud G. Hughey, inventor, Fanwood, 


N. J., assignor to Air Reduction Co., 

Inc., New York City (3 Claims) 

This gas torch includes an elongated 
block which has two longitudinal channels 
formed therein. The one channel extends 
into the block from the discharge face 
thereof and has an insert positioned therein 
and forming with the other channel a gas 
distributing chamber. The insert has a 
row of slots in a side face thereof to form 
with an adjacent sidewall of a block a 
longitudinal series of jet passages that 
communicate with the distributing cham- 
ber. The torch also has a member for 
supplying gas to the distributing chamber. 


2,438,262—ELectric WELDING Ma- 
CHINE—Harold Gladstone Watkin, in- 
ventor, Liverpool, England. (3 Claims) 
This patent specifically covers a special 
type of a timing switch mechanism 
adapted for use with a welding machine 


The switch includes a spring control cam- 
shaft which controls a cam that closes con- 
tact means and controls the length of time 
that such contact means remain closed. 


2,438,279—E.LectropE HoL_pER—James 

D. Forney, inventor, Fort Collins, Colo 

(3 Claims) 

The patented electrode holder includes a 
tubular handle having a conductor extend- 
ing therethrough and carrying at its front 
end an electrode clamp member. The tu- 
bular handle comprises the other conduc- 
tor of the circuit and a rod-like conductor is 
secured to the handle for rocking move- 
ment about an axis parallel to the axis of 
the handle. The rod-like conductor on 
the handle has a lever associated therewith 
for rocking such conductor and an ele« 
trode clamp carried thereby with respect to 
the electrode clamp member positioned by 
the first mentioned conductor 


List of New Members 


March 1 to March 31, 1948 





ATLANTA 


Guillot, Edward (B) 
Stewart, Jack (D) 


BRIDGEPORT 


Creel, John E. (C) 

Gray, Arthur (C) 

Millen, Thomas (C) 
Perry, George F. (C) 
Seymour, William A. (C) 


CHATTANOOGA 
Ward, Charles Theodore (C) 
CHICAGO 


Barry, Robert A. (B) 
Bennett, Clare (C) 
Cook, Walter L. (B) 
Geyer, V. L. (C) 
Goszezycki, Arthur (B) 
Hjulin, Paul (C) 
Kotansky, Cyril M. (C) 
Martin, Howard B. (C) 
Schiebel, Roy A., Jr. (C) 
Wiwat, Ray S. (B) 


CINCINNATI 


Bennett, Lowell Wm. (B) 
Broughton, Robert O. (C) 
Jones, Charles H. (C) 
Kapson, Harry H. (C) 
Nadeau, Daniel (C) 
Thorton, James P. (C) 
CLEVELAND 


Leiter, Raymond B. (C) 
Lewis, John Frank (C) 
Steel, O. R. (C) 


COLORADO 

Kob, H. Howard (C) 
COLUMBUS 

Ferguson, Dennis O. (B) 


DAYTON 
Brown, Richard L. (C) 


Garlitz, David H. (C) 
Lane, Dewey (C) 
Spahr, Paul E. (C) 


DETROIT 


Anderson, Richard V. (B) 
Armstrong, Charles H. (B) 
Barlow, Robert (A) 
Goring, John W. (C) 
Holland, Frank H. (C) 
Kassemeyer, Edward G. (C) 
Keating, La Verne J. (B) 
Kinsman, Shephard (C) 
McKeen, Alexander C. (D) 
Richards, Gerald W. (B) 
Schmidt, Carl H. Jr. (C) 
Smith, J. Randolph, Jr. (C) 
Wheeler, Harvey G. (C) 
Whitley, Joseph L. (C) 


HARTFORD 

Kot, Emil J. (C) 
INDIANA 

Johnson, Mark O. (C) 
INLAND EMPIRE 


Blackford, L. J. (B) 
Moss, John H. (D) 


KANSAS CITY 


Payne, Joseph M. (B) 
Sargent, Laurice A. (C) 
Schmidt, Dallas G. (B) 
Smith, Harold L. (B) 
Walker, Sam J. (B) 


LONG BEACH 
Breese, Charles L. (C) 
LOS ANGELES 


Burnside, True (C) 
Cortright, Jack Allen (C) 
Sims, G. M. (B) 


MAHONING VALLEY 


Barrow, James R. (B) 
Cordner, James H. (C) 
Miller, Howard B. (C) 


MARYLAND 


Sipp, George F. (B) 
Wallace, William B. (C) 


MICHIANA 


Handrock, W. H. (C) 
Hecht, Herman J. (C) 
Keech, Earl M. (C) 


MILWAUKEE 
Helm, Fred J. (B) 
Starost, John C. (B) 
Wendlandt, G. E. (B) 


NEW JERSEY 


Bodnar, Andrew S. (B) 
Corson, Clarence B. (B) 
Edell, Harold E. (B) 
Hansen, Christen (B) 
Holbrook, Gordon G. (C) 
Krel, Frank P. (B) 

Krel, Peter F. (B) 

Lewis, Paul B. (C) 
Ordemann, John W. (C) 
Romano, Ralph (B) 


NEW ORLEANS 
Haygood, Paul E. (C) 
Horton, Earl (C) 
Voorhies, Pierre B. (D) 
NEW YORK 

Thomas, Sheldon (B) 
Wiener, Dr. Ernst (C) 
NORTHWESTERN PA. 
Holtz, J. A. (C) 


OKLAHOMA CITY 


Davee, Levi H. (C) 
Burleson, Merle (C) 
Kinser, Arthur D. (D) 
Kixmiller, Jake W. (C) 


PEORIA 
Seid, Howard R. (D) 
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PHILADELPHIA 

Flynn, Harold F. (C) 
Gallagher, Maurice J. (C) 
Gramm, Frank G., Jr. (C 
Levy, Marvin Baker (C 
Litteral, Robert B. (C 


PITTSBURGH 

Gray, Richard T. (D) 
McCague, Henry Hugh (C 
Pooley, Paul E. (D) 
PORTLAND 

Linton, Fred W. (D) 


ROCHESTER 
Douglas, William P., Jr. (C 


ST. LOUIS 


Brugioni, Delmo L. (D) 
Cole, Leland E., Jr. (C 


SAN FRANCISCO 


Anderson, E. E. (C) 
Barrie, Marshall (B) 


SOUTH TEXAS 
Ford, William Roy (D 
Huggins, Edward M. (D 


SYRACUSE 


Blankmeyer, R. O. (C) 
Folkman, Robert L. (D 
Greene, Raymond J. (C 
Griffin, Ivan H. (C) 
Heise, Walter E. (C) 
Kossar, Sanford A. (D) 
Kuzmich, Michael (C) 
Malkocoglu, Lutfullah (D) 
Moon, Albert H. (D 
Sheptak, Nicholas (D 


TOLEDO 
Flick, John Robert (D 


WASHINGTON 
Taylor, Frederick W. (D) 








WESTERN MICHIGAN 


Antflink, Gerald B. (C) 
Eyestone, John D. (C) 
Fox, A. Thomas (C) 
Hewes, Alvin C. (C) 
Kemp, Robert (B) 
Lane, Everett L. (C) 
Van Loo, William R. (C) 
Wagner, Paul W. (C) 
Wilcoxson, R. B. (B) 





BOSTON 


The March 8th dinner meeting was held 
at the Engineers Club, Boston. Speaker 
at the technical session was James R. 
Craig of The Linde Air Products Co., 
Boston. Mr. Craig spoke on ‘“‘The Heliarce 
Process of Welding.’’ Refreshments were 
served after the meeting. 


BRIDGEPORT 


The seventh meeting of the year was 
held on March 18th at The Candlelite. 
Steak dinner preceded the technical meet- 
ing. Automatic Welding was the subject 
presented by J. R. Craig of The Linde Air 
Products Co. Mr. Craig’s talk covered the 
automatic phases of submerged-melt weld- 
ing, heliarc welding and gas welding. 


CINCINNATI 


The regular monthly meeting was held 
on March 23rd at the Engineering Society 
Headquarters. Paul H. Setzler, Consult- 
ing Engineer, Lima-Hamilton Corp., spoke 
on ‘‘Welding—Its Fatigue Values and 
Proper Application.’’ A dutch lunch and 
entertainment was provided for the mem- 
bers and guests. 


COLORADO 


The March 9th dinner meeting was held 
at the Silver Wing Inn, Denver. L. D. 
Erb, Vice-President, Metallizing Special- 
ties Co., Denver, was the speaker at the 
technical session. Mr. Erb spoke on the 
subject ‘Metallizing.”” A film entitled 
“Steel Horizons’’ was shown through the 
courtesy of the Allegheny-Ludlum Steel 
Co. 


DAYTON 


At the March 24th meeting held at the 
Engineers Club, John Blankenbuehler, 
program chairman, collaborating with Earl 
Garber, showed a group of welding movies. 
Announcement was made at this meeting 
of the selection of the Nominating Com- 
mittee and the listing of the Membership 
Committee and Program and Publicity 
Committee for the 1947-1948 season. 


DETROIT 


The March meeting of the Detroit Sec- 
tion was held on Friday, March 12th, at 
the Engineering Society of Detroit. The 


WESTERN NEW YORK 


Fasolino, Alfonso (C) 
Fasolino, Peter (C) 
Graves, Edward J. (B) 
Hedley, Richard P. (B) 
Marshall, James J. (B) 
Schemel, Milton P. (C) 


WICHITA 
Borror, Martin A 


SECTION 


Dyer, Alvah F. (D) 


WORCESTER 


Slukis, Anthony (B) 


(D) Pfeifer, Edmund (B) 


topic for the evening was ‘“‘Welding with 
the Inert-Gas-Shielded Arc.’’ Chairman Al 
Last introduced to the 205 members and 
guests present the speakers for the evening 
as follows: Frank McGuire, Jr., Division 
Servige Engineer, The Linde Air Products 
Co., Chicago, and R. W. Tuthill, Develop- 
ment Engineering Dept., General Electric 
Co., Holyoke, Mass. Great interest was 
shown in the equipment and welding proc- 
ess as explained by Mr. Tuthill and Mr. 
McGuire. The discussion period follow 
ing the speakers was one of the best the 
Section has had this year. Members of the 
audience bombarded Mr. Tuthill and Mr. 
McGuire with so many questions that the 
meeting would have lasted all night had 
not the Chairman secured a promise from 
the speakers to return next fall with more 
information on the same subject. 

The seventh monthly meeting of the 
Saginaw Valley Division of the Detroit 
Section, was a plant visitation at the Dow 
Chemical Co., Midland, Mich. A near 
record turnout of 212 guests and members 
attended what proved to be an outstanding 
demonstration of welding technique cover- 
ing the welding of magnesium, aluminum, 
Monel, inconel, stainless steel and copper. 
The visitors witnessed arc welding, high 
frequency arc in an argon atmosphere, 
atomic hydrogen, d.-c. welding in helium, 
and special flame and brazing applications 
on the above metals. In addition, metal 
spraying was demonstrated for the repair 
of machine parts. 

Simon Greenberg, National Technical 
Secretary, was in attendance at the meet- 
ing. G. O. Hoglund, Vice-President of 
District 4, was a visitor and gave a short 
talk on the benefits and responsibilities 
for members of the Socrery. 


HARTFORD 


R. A. Powley, Supervising Process Engi- 
neer, Sheet Metal and Welding Sections of 
the Pratt & Whitney Aircraft Corp., told 
of his experiences in British industry dur- 
ing World War II, at the March 18th din- 
ner meeting held in the Whitlock Manu- 
facturing Co. Cafeteria, Elmwood, Conn. 
Mr. Powley has been in the United States 
for a short period of three months, having 
been connected with the Bristol Aircraft 
Co. in England. 

Installation of officers for the 1948-49 
Season will take place at the May 2ist 
meeting. 
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Jacobs, Frank, Jr. (D) 


Boncezek, Chester S. (C) 
Smelewicz, Frank A. (C) 
YORK-CENTRAL PA. 


ACTIVITIES 


NOT IN SECTIONS 


Blagg, Lester L. (D) 
Grady, T. Wesley (B 
Harris, Harry Sims (C 
Kirkness, Alan G. (B 
McDermott, Harold FE 
Wachtel, A. H. (C) 
Weismantel, Elmer E. (pD 
Zarebski, Inz. Henryk (B 





INLAND EMPIRE 


The following is a résumé of activit 
of this Section since November, 1947 

December, 1947 meeting was held 
Spokane Oxygen Service in Spokane, 
Wash. The speaker, H. G. Phelps, West- 
ern Divisional Manager, All-State Weld 
ing Alloys Co., delivered an address on t! 
subject, ‘‘The Proper Application of Low 
Temperature Welding and Brazing A 
loys.’” His address was accompanied by 
an actual demonstration of the techniqu: 
employed in the application of these alloys 
Mr. Phelps ably demonstrate 1 his ability 
to present his subject and successfully 
answered all questions put by members of 
his audience. Mr. Phelps permitted any 
who desired to apply the various alloys 
and test the welds made in a variety of 
ways. Refreshments of the evening wer 
furnished by Mr. Douglas. 

The January meeting was held at t 
Coeur d’Alene Hotel in Spokane, Wash 
The dinner meeting was followed by 
discussion of correspondence and projected 
programs. Then an address was heard on 
the subject, ‘“‘What We Have Learn 
from Our Studies of Residual Stress: 
presented by Prof. E. Paul DeGarmo of 
the University of California. Professor 
DeGarmo illustrated his paper by an ey 
tensive series of slides which were much 
enjoyed by all. The conclusion of Prof 
DeGarmo’s address called forth much di 
cussion. 

The February Jamboree meeting 
held over until March 5th and was held 
at the Log Cabin Inn in Coeur d’Alen 
Idaho. Buffet lunch was served and 
tertainment offered by guitar, accordio 
and piano solos and ensembles. ‘This \ 

a “get-together”? meeting and much e! 
joyed by all attending 


KANSAS CITY 


The present officers and directors of thi 
Kansas City Section, as well as p 
officers and directors, were called toget! 
on March 3rd to meet with Joe Magrath 
Executive Secretary, for a general <! 
cussion on A.W.S. activities, present 
future. After a brief discussion with Mr 
Magrath, the proposed clinic or lectur 
course for the fall of 1948 was discusse( 
Mr. Magrath outlined some of the plans 
headquarters has for increasing membet 
ship and increasing interest so that 
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membership would feel that they 
were getting their money’s worth. It was 
believed that this meeting was very help- 
(y] in stimulating interest and. it is hoped 
that a renewed interest will be developed 
beyond anything in the past. 

The regular monthly meeting was held 
nn March 18th at the Power & Light 
Quilding. Dinner at Fred Harvey’s pre- 
eded the meeting. Harold Baldwin, of 
rR. G. Le Tourneau, presented an address 
nn “Welding Procedures.” Mr. Baldwin 
vas very practical in his talk and presented 
nany good ideas as to welding procedures 
in heavy steel machinery. 
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LEHIGH VALLEY 


The Lehigh Valley Section held its regu- 
lar monthly meeting on Monday, April 
5th, at Lehigh University, Bethlehem, Pa. 
Approximately one hundred members and 
guests attended the dinner which was 
served in Lamberton Hall. 

Following the dinner, two hundred 
members and guests gathered in Fritz 
Engineering Laboratory to witness demon- 
strations of the new developments in the 
welding field. The exhibitors taking part 
in the program, and the methods which 
they domonstrated were as follows: 


















Air Reduction Sales, Flux Injection Cut- 
ting of Stainless Steel. 

The Lincoln Electric Co., ‘Fleet Arc’’ 
A.-C. Welder with Arc Booster. 

The Linde Air Products Co., in conjunc- 
tion with Southern Oxygen Co., 
Heliarc Spot Welding and Heliarc 
Manual Welding. 

Metal & Thermit Corp., Arc-Oxygen 
Cutting and Underwater Welding. 

K. W. Ostrom & Co., The Latest in 
















Resistance Welding Holders and 
Miller Electric Co.’s Spot Welder. 
Powder Weld Process Co., Powder 





Welding, Brazing and Hard Facing. 
Sperry Products, Inc., Supersonic Test- 
ing of Welds and Supersonic Measure- 
ment of Plate Thickness. 
Stoody Co. and Southern Oxygen Co., 
Hard Facing and Applications of 
Stoody Alloys. 












LOS ANGELES 


Approximately 120 members and guests 
of the Los Angeles Section enjoyed an ex- 
tremely interesting evening’s commentary 
on ‘‘What the Future Holds for Welding,’ 
at their regular monthly dinner meeting 
held on March 18th at Scully’s Cafe. 
Speaker for the evening was “‘Ted’”’ Jeffer- 
son, Editor of The Welding Engineer. 
During the presentation of his subject, 
Mr. Jefferson itemized and discussed the 
following problems that face those inter- 
ested in the advancement of welding: 

















Welding vs. Riveting. 

Training of Future Engineering Talent 
for a More Complete Acceptance of 
Welding Among Engineering Circles 

Recognition of Welding as a Craft. 

Wider Dissemination of Publicity Re- 
garding Research and Development 
Activities of the A.W.S. 

Educating the User of Welding in the 
Developments of the A.W.S. (such as 
Symbols, Codes, Etc.) 
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Second speaker for the evening was Dr. 
Smith of the Harnischfeger Corp., who 
conducted a twenty-minute discussion on 
the development and use of lime ferritic 
electrodes. 


LOUISVILLE 


The March meeting was a change from 
the usual dinner meeting and the program 
opened with a ‘“‘Quiz”’ session which proved 
very successful as to interest shown and 
audience participation. Questions about 
various problems in connection with weld- 
ing, which had been turned in by members, 
were submitted by the ‘“Examiner”’ 
C. J. Schneider, Mineweld Co. of Ken- 
tucky—to a group of ‘‘Experts,’’ who then 
proceeded to answer the questions to the 
satisfaction of the ‘‘Judges’’ and the audi 
ence. The discussion was lively and en- 
lightening. 

F. R. Strate, Welding Specialist for the 
Air Reduction Sales Co., Technical Sales 
Division, New York, was the guest 
speaker. Mr. Strate spoke on the “ Design 
and Application of Arc Welding Elec 
trodes.”’ He gave the history of the de 
velopment of the various classes of arc- 
welding electrodes and explained in some 
detail the function of the ingredients that 
go into the rod-coatings. He also told of 
the proper applications for the rods, and 
how to choose the right rod for desired re 
sults on a particular job. 

The meeting was held in the Preston 
Kunz Restaurant and following Mr 
Strate’s talk a Dutch Lunch was served. 


MAHONING VALLEY 


The following is a résumé of the meetings 
held since October. 

November 13th meeting was held a 
Odd Fellows Hall. This was a joint meet- 
ing with A.S.M. Dinner speaker was A. D. 
LeMonte who spoke on the public rela 
tions at Mullins Mfg. Co. Technical seS- 
sion speaker was Dr. Allen of the Budd 
Co., who spoke on “‘ Deep Drawing of Sheet 
and Strip.” 

January 15th meeting was held in 
Youngstown, Ohio. J. P. Cowie of The 
Linde Air Products Co., spoke on “‘Oxy- 
acetylene Pressure Welding.” 

February 19th meeting was also held in 
Youngstown, Ohio. Dr. F. R. Hensel of 
P. R. Mallory & Co., spoke on ‘Trends in 
Resistance Welding Here and Abroad.”’ 

March 11th meeting was held at Odd 
Fellows Hall, Warren, Ohio. This was 
joint meeting with A.S.M. A. M. Unger, 
Pullman Standard Car Mfg. Co., spoke on 
“Welding Railroad Passenger Cars.”’ 


MARYLAND 


The March meeting of the Maryland 
Section was held in the Engineers Club of 
Baltimore on the 19th. The program for 
this meeting included a colored movie on 
fishing for those who already sensed spring 
inthe air. The technical speaker was John 
C. Barrett, Research Metallurgist, Engi- 
neering Labs., Glenn L. Martin Co., Balti- 
more, who spoke on ‘‘ Welding in the Air- 
craft Industry.’’ Also on hand was a dis- 
play and demonstration of nondestructive 
methods of testing metal parts for defects, 
featuring the Magnaflux and Zyglo proc- 
esses. 
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MICHIANA 


The Michiana Section held their March 
meeting on the 19th at the Bendix Legion 
Hall in South Bend, Ind., with a very in 
teresting lecture by J. J. Vreeland, Metal 
lurgical Engineer, The Chase Brass & Cop 
per Co., Waterbury, Conn. Mr. Vree 
land’s talk was a very accurate description 
of the possibilities and limitations in weld 
ing copper and copper alloys. He de 
scribed the difference between electrolytic 
and oxygen-free copper and why the latter 
welds so much better than the former 
Acetylene and carbon arc are the methods 
preferred on both copper and _ alloys 
Welds made in yellow brass and naval 
brass were also discussed 


MILWAUKEE 


The February meeting of the Milwaukee 
Section was held-on the 27th at the Am 
bassador Hotel, with forty present at din 
ner and ninety attending the technical 
meeting. The dinner was followed by a 
film ‘‘Adventures in Research’’ which was 
shown through the courtesy of the West 
inghouse Electric Corp. and presented the 
theory of many of the electronic devices 
which have been recently developed. This 
was a very interesting film which mad 
some of these electronic devices seem com 
paratively simple. 

The technical talk was by E. I. Larsen, 
Chief Metallurgical Engineer of P. R. Mal 
lory & Co. of Indianapolis. His subject 
was ‘‘Electrode Materials Used in Resist- 
ance Welding.’’ Mr. Larsen 
the application of the various grades of 
resistance alloys and the advantages of 
each type for specific applications. Mr 
Larsen’s talk was very well received, as 
indicated by the number of questions fol 
lowing his presentation. The talk 
illustrated with a number of interesting 
slides. 

The first part of the educational course 
being conducted by the Milwaukee Section 
was presented Monday evening, March 
Ist, at Marquette University. This was a 
panel discussion on Manual Arc Welding, 
with questions having been sent in on post 
cards before the meeting. Questions were 
also asked from the floor during the discus 
sion. A panel of six experts, consisting of 
Mr. Garriott of the Ampco Metal Co., Dr 
Larson of the Allis-Chalmers Co., Mr 
Brekelbaum of the Harnischfeger Corp., 
Mr. Hippe of The Linde Air Products Co., 
Mr. Flocke of Trent Tube Mfg. Co., and 
Mr. Burks, Jr., of the Traction Co. These 
men answered the questions which had 
been sent in on the cards and also those 
asked from the floor. Approximately 125 
were present at the meeting and judging 
by the number of questions that were 
asked, this topic was one of interest to most 
of these present. Two other similar panels 
were held on consecutive Monday nights 
These are reported later. 

The Milwaukee Section entered a team 
in Detroit’s “Quiz the Experts’’ night on 
February 13th at Detroit. Milwaukee's 
team consisted of Mr. Chyle of the A. O 
Smith Corp., Mr. Brekelbaum of the 
Harnischfeger Corp., Dr. Larson of Allis- 
Chalmers and J. Welch of Cutler Hammer 
Co. The Milwaukee team came in second, 
losing by two points on the very last ques- 
tion of the program. 


discussed 


was 
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rhe March 19th meeting was held at the 
Ambassador Hotel with about forty-five 
at dinner and over one-hundred at the 
technical session. Following dimner a 
thrilling motion picture of deep sea fishing 
(including an incidental whale) was shown. 
This film was especially well received. 

The technical talk was by A. N. Kugler 
of the Air Reduction Sales Co., New York. 
and covered ‘Brazing and Braze Weld- 
ing.”” Mr. Kugler discussed briefly the 
definitions of these terms before going into 
an explanation of the uses of each. Many 
of the applications were illustrated with 
slides. In his final discussion Mr. Kugler 
paid his respects to the misnomer ‘“‘bronze’”’ 
as applied to a 60—40 brass welding rod. 

At the conclusion of the talk there was 
some animated discussion of the fine dis- 
tinction between brazing and braze weld- 
ing and apparently without complete con- 
viction of some members of the value of 
such a distinction. Mr. Kugler’s talk was 
of special interest because of the examples 
of mechanization of some brazing opera- 
tions that had been accomplished. 

The second session of the Milwaukee 
educational lecture series, ‘A Symposium 
on Welding,’ was held on March 8th. The 
second session was devoted to Automatic 
Arc Processes and the following served as 
a panel of experts: E. Morris, The Linde 
Air Products Co.; L. J. McPhee, Whiting 
Corp.; L. J. Larson, Allis-Chalmers Mfg. 
Co.; and J. J. Chyle, A. O. Smith Corp. 

The March 15th lecture covered ‘‘Gas- 
Shielded Arc Welding, Gas Welding and 
Brazing.’’ The panel for this session con- 
sisted of: F. McGuire, The Linde Air 
Products Co.; L. G. Pickhaver, General 
Electric Co.; J. J. Chyle, A. O. Smith 
Corp.; and E. Soicka, Viking Welding 
Supply Co. 

There was good attendance at all of the 
meetings, and plenty of questions to be 
answered, 


NEW JERSEY 


The regular monthly meeting of the New 
Jersey Section was held at the Essex 
House, Newark, N. J., on March 16th. 
After dinner a film was shown entitled 
“Alloy Steels—A Story of Their Develop- 
ment.’’ This is a sound picture made by 
the Bureau of Mines, in cooperation with 
the Climax Molybdenum Co. 

Speaker at the technical session was 
Dr. Samuel L. Hoyt, Technical Advisor, 
Battelle Memorial Institute, Columbus, 
Ohio. Dr. Hoyt’s subject was “Steels for 
Resistance Welding.’’ Starting with the 
accidental discovery of resistance welding, 
Dr. Hoyt reviewed the development and 
early use of butt welding, spot welding and 
flash welding, showing how the few simple 
steel requirements changed to a more 
comprehensive specification for steels and 
welding conditions as severe applications 
became increasingly more critical. 


NEW YORK 


The New York Section played host to 
the Metropolitan Section of the A.S.C.E. 
at their meeting on March 17th. Com- 
mander L. C. Coxe, U.S.N., Head of the 
Design Division, Bureau of Yards and 
Docks, and A. Amirikian, Structural 
Engineer, Bureau of Yards and Docks, 
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spoke on “Structural Welding Practices, 
Present and Proposed.” Commander 
Coxe described some of the construction 
work done during the war and pointed out 
how welded fabrication had resulted in 
substantial savings in steel. His talk 
dealt primarily with buildings and floating 
dry docks. 

Mr. Amirikian spoke on the ‘‘proposed”’ 
phase of the subject. He 
wedge-type beam which simplifies the 
structural design problems. By means of 
slides he showed how the wedge beam is 
applicable to many types of building con- 
struction. Although work on the first 
building which was designed to use this 
beam has been temporarily suspended, Mr. 
Amirikian reported that their design calcu- 
lations showed a saving of 40% or more in 
the steel tonnage and a 35% saving in cost. 
He reported that the erection time was 


about the same as for the conventional I- 
beam. 


described a 


Several of the engineers present 
asked questions about the proposed wedge- 
type beam. 

Arrangements for the meeting were in 
charge of A. E. Poole of The Hallen Co. 
who is a member of the Metropolitan Sec- 
tion, A.S.C.E., as well as the New York 
Section, A.W.S. E. H. Roper, Vice-Chair- 
man of the New York Section, presided 
and H. O. Locher, president of the Metro- 
politan Section of the A.S.C.E., acted as 
Technical Chairman. Refreshments were 
served at the end of the meeting. 

Plans have been completed for a visit to 
the Air Reduction Laboratories at Murray 
Hill, N. J., on Saturday, May 22nd. It is 
hoped to limit the attendance to 200. 
Charles Kandel is in charge of all details 
of the trip 


NORTHWEST 


The seventh meeting in the 1947-48 
season was a three star program. Dinner 
in the Dude Room, Covered Wagon, was 
preceded by a “Happy Half Hour,”’ the 
hosts of which were the Machinery & 
Welder Co. and the General Electric Co 
Speaker was L. G. Pickhaver, Welding 
Engineer, Chicago Engineering Division, 
General Electric Co. His subject was 
“‘Automatic Processes of Welding.’”’ Mr. 
Pickhaver used slides to illustrate his sub- 
ject and, in addition, a new sound, colored 
movie ‘‘More Power to America”’ produced 
for the General Electric Co. was shown. 


NORTHWESTERN PENNSYLVANIA 


“Welding Aluminum—Including Inert 
Gas-Shielded Arc Method” was the sub- 
ject of the March 23rd meeting held at the 
General Electric Community Center, Erie, 
Pa. Society hour and dinner preceded the 
meeting. The speaker was Charles Bruno, 
Welding Engineer of the Technical Service, 
Reynolds Metals Co. Mr. Bruno has had 
wide experience in the welding field. At 
present his services as welding engineer are 
being made available to help Reynolds cus- 
tomers with their welding problems. 


PASCAGOULA 


The March 31st meeting was held at the 
Pascagoula Country Club, Pascagoula, 
Miss. J. A. Farr, Chairman of the Pasca- 
goula Section, spoke at the dinner on the 


activities of the Section. Speaker at the 
meeting was A. F. Blumer, Chief of Metaj. 
lurgical Service & Welding Inspe, tion, 
Esso Standard Oil Co., Baton Rouge. L, 
Mr. Blumer spoke on “Welding 


in the 
Petroleum Industry.” 


PHILADELPHIA 


Regular monthly meeting was held on 
Monday, March 15th, at the Engineers 
Club. F. E. Garriott of Ampco Metals. 
Inc., Milwaukee, Wis., spoke on thy 


sub 


ject, “‘Welding of Copper and Copper 
Alloys.”’ 
A Panel Discussion was held on Friday, 


April 2nd, at the Engineers Club. 1 
subject discussion was on “Factors In 
fluencing Fracture of Metals,” and was 
presented by Capt. Wendell P. Ro 

formerly of the U. S. Navy Basin, now 
Research Director, Swarthmore Coll 


PITTSBURGH 


The March meeting was held on th: 
at Mellon Institute of Industrial Researc! 
Dinner at the Hotel Webster Hall preceded 
the meeting. Speaker at the technical ses 
sion was D. C. Boltz, Metallizing Engi 
neering Co., Inc., Long Island City, N.\ 
Mr. Boltz’ subject was ‘‘Metallizing 
Its Industrial Uses,’’ and was of inter: 


all. 


PUGET SOUND 


The March 29th meeting of the P 
Sound Section had as its speaker T 
Jefferson, Editor of The Welding Engiy 
His subject was ‘‘What the Future Holds 
for Welding.”’ Four problems confronti 
the welding industry were 
namely: 


discu 


Welding vs. Riveting. 

Problems of Locked-Up Stress 

Consideration of Welding as a Trac: 
a Tool of the Trade. 

The problem of Educating the Publi 
the Advantages of Welding. 


The necessity for sensible provision 
welding and building codes were stress 
Mr. Jefferson also mentioned the rapidly 
increasing use of welding on various types 
of structural material, such as alumin 
and magnesium, and also on plastics 
cast material and glass. 


ROCHESTER 


The next educational meeting—a p1 
tical and instructive program of den 
strations and discussions—on weldability, 
will be held on May 15th, in the Engineer 
ing Building, University of Roches' 
7:45 P.M. 

The regular monthly meeting was he! 
on Thursday, April Ist, in Room 2! 
Engineering Building, University of Ro: 


ester. Dinner at the River Campus, 
University of Rochester, preceded tl 
meeting. A lecture demonstration w 


conducted by the Education Committee 0! 
the Rochester Section. Subject: ‘Cha: 
acteristics of Some of the New Electrod« 

A U.S. Bureau of Mines’ movie “A Story 
of Texas and Its Natural Resources’’ was 
shown. 
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SAN FRANCISCO 


7. B. “Ted” Jefferson, Editor of The 
Welding Engineer, was the speaker at the 
March 22nd dinner meeting held at the 
Engineers Club. Mr. Jefferson’s subject 
vas “What the Future Holds for Weld- 
ing.” Mr. Jefferson spoke on the recent 
welding developments and what to expect 
of them in the coming years. He also dis- 
cussed the various new materials to be 
welded, and the problems that face those 
vho are involved with welding. 


SOUTH TEXAS 


The March 5th meeting held in Houston 
Tex., was addressed by John Randall, 
Welding Supervisor, Research Dept., Ford 
Motor Co. Mr. Randall’s subject was 
Hydrogen Embrittlement.”” Mr. Randall 
aid that the problem of hydrogen in welds 
is still one of the primary concerns of 
nany research organizations, and he ex- 
pressed the opinion that present day 
theories concerning this problem may be 
considered revised before all the facts are 
proved. In the discussion that followed 
the lecture Mr. Randall was led into a com- 
parison of welding developments and tech- 
aiques in Germany and the United States. 


TOLEDO 


The March meeting of the Toledo Sec- 
tion was held on the 9th in the Toledo 
Room, Commodore Perry Hotel. R. C. 
Singleton, Technical Adviser, Nelson 
Sales Corp., presented an interesting talk 
on “Nelson Stud Welding,’ which was 
xccompanied by a film on the same subject. 

Before the meeting a color film of 
‘Home and Flower Garden,”’ produced by 
Anthony Menna, was shown by Mr. 
Menna. 

Following the meeting a General Elec- 
tric “Excursion in Science’’ film was 
shown through the courtesy of E. V. New- 
man. Both films were interesting and 
informative. 


WASHINGTON 


The speaker at the March 30th dinner 
meeting held at Wearley’s Sea Food Res- 
taurant, was A. Valente, Electronics Sales 
Engineer of the Westinghouse Corp. The 


Employment 
Service Bulletin 


POSITIONS VACANT 


V-219. Sales Manager. Top-flight or- 
ganizer with plenty of get-up-and-sell 
wanted to reorganize and expand our 
nation-wide sales force. A strong back- 
ground in metals and industrial equipment 
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subject of Mr. Valente’s talk was ‘Radio 
Frequency Heating.’’ As an additional 
attraction at this meeting a cinema in two 
parts, was shown as follows. Part 1 
“Induction Heating’’ and Part 2 “Dielec- 
tric Heating.’’ This film is extremely inter- 
esting. 

There being no additional nominations 
for officers or executive committee mem- 
bers for the 1948—49 season, the slate of the 
Nominating Committee was accepted as 
follows: 


Chairman, A. Piltch, Naval Gun Fac- 
tory. 

Vice-Chairman, A. W. Lubbers, West- 
inghouse Electric Corp. 

Secretary, E. M. MacCutcheon, David 
Taylor Model Basin, U.S.N. 

Treasurer, J. C. Ritter, Bureau of Ships, 
U.S.N. 


The new officers took over at the Annual 
Dinner Meeting held in the Main Dining 
Room of the National Airport on April 
27th. The speaker for this meeting was 
G. Calahan. Mr. Calahan described the 
most recent developments in the field of 
electronic communication and illustrated 
his talk with a show entitled ‘Micro Wave 
Demonstration.”’ 


WESTERN NEW YORK 


The regular monthly meeting was held 
on February 26th at the Hotel Touraine, 
Buffalo, N.Y. Approximately 150 mem- 
bers and guests were present to greet the 
National Officers and Board of Directors 
of the Socrerty. 

An enjoyable dinner and social hour pre- 
ceded the meeting. The fact that the 
meeting occurred during National Brother- 
hood Week was opportune, in that it was 
possible to schedule an interesting coffee 
talk by Hilton Lang. Mr. Lang, Negro 
member of the Urban League of Buffalo, is 
the Executive Director of Youth Activi- 
ties. His talk on welding or tying together 
the various races of the world more closely 
for the benefit of mankind was well re- 
ceived. 

The membership of the Section enjoyed 
the opportunity of meeting the National 
Officers and Board of Directors, who were 
introduced following the social hour. The 
words spoken by our National President, 


is desirable. A future with lifetime secur- 
ity and better-than-average earnings. 
Write to us in confidence. 


V-220. Welding Engineer. For heat 
exchanger fabricating shop in North- 
eastern Pennsylvania. Young man not 
over 30 years, with engineering degree pre- 
ferred, who is qualified to establish weld- 
ing procedures and sequences for carbon 
steel, alloy steel and non-ferrous materials. 
Applicants should also be capable of super- 
vising shop inspection and testing. Es- 


EMPLOYMENT SERVICE BULLETIN 


H. O. Hill, were greatly appreciated. His 
fine evaluation of the purposes and bene- 
fits of Socrety membership should be well 


" remembered by all those present. 


LaMotte Grover, Welding Engineer, 
Air Reduction Sales Co., New York, pre- 
sented the subject ‘Welded Steel Struc- 
tures.”” His long and extensive experience 
in welded steel bridge and building con- 
struction was shown by his extensive 
coverage of the past, present and future 
status of welded construction in this and 
other countries. The ever-increasing 
interest of fabricators in welded construc- 
tion was in good evidence during the in- 
structive discussion which followed the 


talk. 


WORCESTER 


March 29th meeting was held at Svea 
Gille Club, Shrewsbury, Mass. Van 
Rensselaer P. Saxe, Consulting Engineer 
of Baltimore, Md., presented an interest- 
ing and factual talk on “Structural Weld- 
ing,’’ which was illustrated with slides 
Discussion leaders were Francis S. Harvey, 
Consulting Engineer, and Wesley Proctor, 
Chief Engineer of the Stafford Iron Works 
Guests were Willard Hedlund, Supt. of the 
Worcester Bureau of Buildings, and Ed- 
ward T. McCann, Chief Building Inspec- 
tor. Worcester has recently amended its 
Building Ordinance to permit the welding 
of structural steel. 


CANADIAN 


April 5th meeting of the Toronto Chap- 
ter of the Canadian Welding Society was 
held at Malloneys Art Gallery. T. N 
Armstrong, Development and Research 
Division, International Nickel Co., Inc., 
New York, spoke on “Welding of Low 
Alloy Nickel Steels.” 

April 6th meeting of the Hamilton 
Chapter held at McMaster University was 
a “Stump the Experts’? Night. Experts 
were W. Amos, Ferranti Electric Co., 
Toronto; H. Thomasson, Canadian West- 
inghouse Co., Hamilton; W. Kirkwood, 
Dominion Oxygen Co. Ltd., Toronto; and 
G. Foster, Canadian Welding Bureau, 
Toronto. Master of Ceremonies was J. J. 
Kelly, The Lincoln Electric Co. of Canada 
Ltd., Hamilton 


sential to have likeable personality. Sal- 
ary commensurate with background and 
experience. 


V-221. Metallurgist or Engineer with 
metallurgical experience to serve as tech- 
nical secretary for research committee and 
to assist in the correlation and coordina- 
tion of research work through the prepa- 
ration of digests and abstracts in the field 
of ferrous metallurgy. Experience in the 
steel industry desirable. Excellent op 
portunity. Salary attractive. 
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Use Ampco-Weld resistance welding electrodes with modern ma- 


chines ~to boost your weld-per-hour production and cut your costs 


Every hour this Precision Welder 
completes 125 washer housings — 
spot welding 24 angle clips (4 
welds each) on every housing. 
The manufacturer had hoped for 
75 an hour. Resistance welding 
gave him nearly twice that volume. 


That’s why modern production 
methods call for resistance weld- 
ing — the fastest, most economical 
way of joining two pieces of metal. 


Men who know production 
welding can also tell you that it 


pays to use Ampco-Weld elec- 
trodes in your resistance welding 
set-up — for clean, strong welds, 
longer electrode life, and real 
welding economy. The Ampco- 
Weld line is complete with tips, 
wheels, dies, standard and special 
holders made of metals with the 
highest properties attainable. All 
products meet R.W.M.A. specifi- 
cations. Call the nearest Ampco 
office for complete data. (aemeER) 
Write for the latest uae, 
Ampco-Weld bulletin. /g 


Ampco Metal, Inc. 


Department WJ-5, Milwaukee 4, Wisconsin 
Field Offices in Principal Cities 


Non-sporking 
safety tools 


Fabricated 
assemblies 

»/ Corrosion- 
resistant pumps 


Castings 


Specialists in en- 
gineering, produc- 
tion, finishing of 
copper-base alloy 
parts and products. 


Ss 


Sheet, cast- 
extruded-rod 
Welding 
electrodes 
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TEXAS BUILDING 


Twelve hundred ninety tons . 


truc- 
tural steel have been fabricated 


oe and 
erected as an addition to the Gulj Bldg 


Houston, Tex., and shop and field w, ding 
was done under the AMERICAN Wey pn 
Society Code for Arc and Gas W 
in Building Construction. A port 
this structure is an addition to an « 
five-story wing of the Gulf Blid¢ 
the remainder has been erected o; 
foundation to a height of twelve: 
Designed by Robert J. Cummin 
neer, the structure makes uss 
frame connections, with some 


Iding 


connections provided between the ex; 
five-story structure and the new adi 


W. S. Bellows Construction Cory 
the general contractor on this latest 
addition to the Houston skyline, and the 
building design has been handled by A. C 
Finn, architect. -Fabrication details and 
welding has been supervised by South 
western Laboratories 


AVOIDING STRESSES AND DISTORTION 


Producers and fabricators of various 
types of equipment for all metals will be 
interested in the new 8-page bulletin issued 
by Eutectic Welding Alloys Corp 

Completely illustrating numerous meth 
ods of applications and stressing valuable 
means of avoiding the usual welding prob 
lems, this bulletin describes the appro 
priate welding rod for the particular job 
For both oxyacetylene and arc users, com 
plete descriptions of metals, technique 
and applications are included. 

Aviation, steel works, railroads, food 
industries, automotive, agricultural and a 
number of other production plants will 
find suitable welding rods outlined for each 
possible application. 

This ‘‘Production Issue’’ brochure also 
contains a short résumé of the company : 
progress recently in developing the uniqu 
cutting electrode, CutTrode. 

Ask for the ‘‘Production Issue’’ wh« 
writing to Eutectic Welding Alloys Cor] 
40 Worth St., New York 13, N. Y. 
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